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jWMffcft.i't. «T*#-C"I±, Z<?) MSX 2 itmz%tr>Xftt,tltz 3 MSX 2 £Pf 

&*ct) MSX {fc#fc$& o -cf^ <^ Mi =i > t° a - ? *• MSX 1 i Pf je i t fc L *+. 
if\ MSXl t MSX2t7VN- h'^iT-etlifi^S?*^, 01.1 fcBM .2cr)~>XT2*Bfo 





MSX2tt$l 


MSXH±*£ 


CPU 


Z80A *l^p a p(^P-y? 3.579545MHz±l%) 




ROM 


48K(MSX-BASIC ver2.0) 
MAIN-ROM 32K 
SUB- ROM 16K 


32K(MSX-BASIC verl.O) 
MAIN-ROM 32K 


RAM 


64KU.L 


8 KU_h 


VRAM 


64K£ fc«128K 


16K 


VDP f^fflLSI 


V-9938(MSX-VIDEO) 


TMS9918*@^p a p 


CMT 


FSK^jfc 1200/2400 baud 


PSG 


8^^^-7 3SfP^t±i^(AY-3-8910^^p c n ) 




Hit, -hJ-h-f 
JISE3ffl/50#KW»J6 (□-^AMft) 


jise^/5o*e£ii*ms 




7*-v>y MiMS-DOSHW 




8 b*<y hA7Uib 


(*) 


ROM*}- h U 7 v 


I/O/** 

V "J 7 y, ftHI'^CaMfrffc^n * 




2 


U/:(i2(^) 




IfcH±« 




CLOCK- IC 






RAM-r-f 







^1.1 MSX2 £ MSXl <7)ttmbSt 
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i . mmm 











h U 7V 








f t 




•y h x l 








Z80A 














ROM 48K 








is 3 j *T 4 y 2 


RAM 64K 










X 2 




VDP(V9938) VRAM 64K 














PPI PSG 










2Hz-y h 






*-**- K 









2 . 77 h9x7t^- h 



v 3 -f -f <y ^ =& 
X 2 

h^'y^tf-Jb 
^7x^£' 



t 



Z80A 
ROM 48K 
RAM 64K 

VDP(V9938) VRAM 128K 
PPI PSG 



^ □ <y h X 4 



Ell. I MSX2yXfAlM 



i . m>m&L 



v 3 -f 7> x -f >y 0 ' 
X 1 



tlx***) 



^ □ <y h X 1 



Z80A 


I 




ROM 32K 






RAM 8K 






VDPCTMS9918) VRAM 16K 






PPI PSG 








K 





2. 77 H9i71f7l*-M 



*-HJ -yv> 
^ □ >y h x 3 



i>3 -i 7>T 4 y & < 
X 2 



Z80A 
ROM 32K 
RAM 64K 

VDP(TMS99l8) VRAM 16K 
PPI PSG 



X □ «y h X 4 



01.2 MSX1 vXxA*Hj# 
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MSX 13&V6MSX 2A 

• MSX-BASIC 

If VDP, /« -v 9T -v ~~f RAM , CLOCK - IC % f £ V tf- hthfzib, BASIC i verl.O 
frh ver2.0^±«{ct£5B?it* Lfc. MSX1 i<7)a&tt{±#fcft-t^£1-. fetf 

• >^E'J(ROM, RAM, VRAM) 

MSX2cO/^ U (cii, ROM, RAM, VRAM <r> 3 W^rth ') * t^T', ^llfntov^I 

ROM 

ROM (±«*-C-48KfflE$n-t^i1-. MSX 1 (i, SUSf 32K 16K frigl tz Z t \z 

i^t ZComz.fc 16K#<0 ROM fctt, ±(cMSX2(cML-tte«?il/>:^^- 1 t^-ht 

32K ffiljco ROM BASIC 4 7" "J ?c7);M >7°o f7A**A^t^S^t "MAIN- 
ROM j>ni)", 16K1IJO ROM iz^Wlk^izth^-f u /7Ai ! Aot^Wt "ffiSft 
ROM", &i>Wi "SUB-ROM (tTn/,)" irO^/fCV^-t". 

RAM 

RAM UM&X'6iKmM2tlXi5 r ) , te?ft^r L "C* MSX-DOS £ft*»-f £ £ 4 1. MSX1 
t"(± 8Kfrh 64K 4 T* RAM T, *l^n/7^ll RAM £JtmLfr^£ tt*fr-» 

:i*«ibi] 4 tfc**, MSX2 T"(i^c7) j: 7 3r o T 4 1". 

VRAM 

■®**atl^bcOfe*b VRAM liJWSTt 64K t Mte£ <l"C ^ 4 1. MSX 1 16K -Ct * 
b, mzAmiziiHt^tltzZ k^**) 41". L#'U %*fi«i{cli*^:**wi28K<iO-vxv*^ 
<, *?**iMSXl«8«fc*>*S*rC*. 128KH^LTv^-v^>-C"!±, 256 fe[HlB#^ 

VRAM i^K^Mg^lT^S MSX^9 128K (cig!£T"£ &^$|ff(±, ^fa^itz 
fctttfc VRAM64K^t*t*^?^-tv>S{±-ff1-. 

• VDP 

LSI T -f. MSX ltffciltHfc VDP (i TMS9918 T" L MSX 2 fc ii V9938 (MSX - 
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HH8B MSX25/7>7-Affi ; 



VIDEO) AMSbn-C^it. V9938i±, TMS9918 £ ££K±tfc£&14£#o fcf- -v r^, 
TMS9918ffl(c| / FbfL/iy7 h 7 x T(i t^-C^S^r L L £ t. 
«1 .2 fc VDP^ttfl^, *1.3{z V9938 cO#Biffi*- K£^Li1". V9938 |± i<OII*»fc 







V9938 


TMS9918 






10 (Jtl.3#JHI) 


a mm 






H*512X212 
H1424 K 7 h fe olii 


^7x256X 192 




ft 




H±512ft 










ft*256ft 


H*16ft 






256*1 8 x 8 K -y h 




h<7)ft 




















m.i vDP<Di±m 









K«y h 


ft 






*t" + ^ h 1 


40X24 




512ft* 2ft 






x + h 2 


80X24 




512ft* 4 ft 










64X48 


512ft*16ft 


&v 


^E-Kl 


*^77-f y£ 1 


32X24 




512ft*16ft 


&u 


=E- K 1 


*^77-f7^2 




256 X 192 


512ft*16ft 


$>u 


■t— K 1 


?7*7-f «y^ 3 




256X 192 


512ft*16ft 




*E — K 2 


^77-f 4 




256X212 


512ft*16ft 


abu 


a E— K 2 


^77<7^5 




512X212 


512ft* 4ft 


&u 


^E-K2 


? 7 7<7^6 




512X212 


512ft*16ft 


&u 


^-K2 


^77<7^7 




256X212 


256ft*256ft 




K2 



* &TMS9918 £ NftflltiHE— K "Ct". fc/^L/O-y KiV9938(7)*(7)«g|T'-r. 

*1.3 V9938OT^- K— £ 



i/<77 U '<*y ?T x y ~?(D CLOCK-IC 

MSX2 \z\$%mzX *)'<v?Tv~f%tlX^i> RAM t^I/O* 0 - h i V&lfitZ tiXts 0, V 
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1^ MSX1A V 6MSX2A 

• RAM x 4* *1111 

64K><4 h co RAM tSmtTV** MSX1 «?y>t BASIC ^«fflLt^4^, 32K <0 
RAM i'lsM?*!* 8 0 32Kt±£ofc<i£*>tti-ti:-<,-CLfc. MSX2Tii, ^SSoT 

v^RAM^RAMf^x?iLtftffltl>;iA { t^it. r'V x ? • K 7 4 "t^ ft 

msx <7)*>ft^- ffi£ijicf±, jis E^ij 1 50 wmneo tmm.tfb n Kts\^n.mLL 

MSX 2 tlio-v^|; «fc hV-htftsik ij 9 ti ^ <r> Khi^n^t %->Xb Wv* 
-7xvfXi'-Si i < ftO* Life. £0>w— v^^ft^Htgii, MSX-DOS, MSX-BASIC 
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m MSX 2 

• 



^*ct) APPENDIX ic^i rt-CWfRtS ItCLHfc. 

2.1 m-F^i7SI 

iT, msx 2 <7)&foco;s- Y'^y ^rm^i:Mmix^fzK< tzMz, roy^'/n^A 

2.1.1 7K^7'yy 
• > ^ "J V <y y 

MSX2 IzM&X'&ffiZtlX^ S^t'J ii, MAIN-ROM, SUB-ROM, 64KRAM <7) 3 of 
1*. ZtLk&S*: U ii, mmblzlt^tLZ'M&yLLtz 64KcoT YVXgMKh 0 HI 1 .4 (7) ( 1 
«t 3 tBBS (64K "x o * F ", 16K fo 4 olc^-fffc&x 'J 7 £ 

x-i?"iv^), (2), (3)(i-en-raBAsic, msx-dos ^mmt i>mco / ^ u cr>mhti 

tc, (^)coy * lJ-e-y7°^Hl .7 c^Lit. 

/^t'lv'y -rvMX", tt«#^!7E ? a-c ^ a i <7)(c, vram -7 „ -7°, 1/0 7 0 4 1 

**, %tlh\i&3L<r) APPENDIX i^tSlLTt^t. 
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135 MSX2^XxA^l 



CPU Z80A 



ROM 48K (MSX-BASIC ver.2.0) 



MAIN RAM 64K 



RAM 64K-4M 



PSG AY-3-8910 



l/0*-h'j7^ (x-f**, RS-232C) 
RAM2J— h U 7V 

ROM*— h V y$> (4 s - A, 77^-ya» 

xp *y h&Sfel*^* 

etc. 



MSX-AUDICKFM^ji) 



t-f^^^U 256K 



:*iiz>y h 



/(yf'J /<y?7y 7RAM+ CLOCK- IC 



PPI 8255A 



MSX-VIDEO 



RGB/tfx^/RFth^ 



VRAM 64K VRAM 64K ! }£3IRAM 



[HI. 3 MSX2<7)7'P y ? 9° 4 T f =7 1* 
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2m MSX2vX^A$^ 



OOOOH 



4000H 
p 1 



8000H 
^-y2 



COOOH 



(n) 



® 

MAIN-ROM 



MAIN-ROM 



® 

SUB-ROM 



MAIN-ROMffl SUB-ROMffl 



RAM 



RAM 



RAM 



RAM 



64K-RAMffl 



(2)BASICteffiB#(7)CPU> * U 




}±)64K-RAM<7)4-3(7)K-v (®~(2)) li, gg|${*l5) Q <y h Cfc * £ ttHI M * 

m\ .4 MSX2<miMI# ;< * y 



3) 

SUB-ROM 



(3)MSX-DOSi£fflE%7) 
CPU^'J^ 




0000H 



015CH 
017AH 

01B6H 



7FFFH 
8000H 



BIOSX> h U 



biosx>i^ visum 



BASICS -7 V* 



Ell .5 MAIN-R0M(7)^ t'j7 7 7° 



0000H 


BIOSX> h U 


01FDH 


SLOTfllJU-^V 


0336H 


BASIC-f >^-7°U^ 
fcc£l/BIOS 


3FFFH 





6 SUB-ROMC7)>^E 'J^*y ^ 



FFCAH 
FFCFH 
FFD4H 
FFD9H 
FFE7H 

FFF7H 
FFF8H 
FFFCH 
FFFFH 



RAMx-r^xUT 7 



RAM7 7^i'J7 



M3IBI0S=I-;UX> h ij 



1 0 U iA^IJ^7°P ^7 AX U 7 



&TVDP • -iz-7'X IJ T 7 



^-f >ROM^P 7 h-7FUX 



ij -if -y 



*P >y hil^UO^^ 



£RS-232C-f >^-7i-f 7, 
^RS-232C-<>^-7x-f^ 



Ell. 7 

MAIN-RAM (7)^ "J 777° 
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2.1.2 fflifl*»i:(ZW >^7i^7 

MSX2T1i, JSS»^^)^ >^-7^^ x^MLTtff*ffl(iatefb?fLTt^-r. 
«*ft« t L X mmt ? v ^ >f > * - 7 x 4 x (± UT^ t Q "Ct. 

• 7*4 XXV >f • >f — 7 x 4 7. 

• 7t"-T^ # • 4 >^-7x >f X 

• #-fe>y h • >f >^-7xjX 

• rJlfflAtB^H >^-7x^ X 

r<7)7*>, ft^T 9 ") >^ • 4 >^-Vx^ XdMLT(i, MSX1 Tii^W s >XLtz&, 
MSX 2 ^ h mwbtik&n IhtlX^it. 

Ta 7.9- Kx^"7VM >^-7x^li, MSX1 ^[H]|i^v 0 x3 X^jr^-tv^t^ MSX 
1<n/ Ay RAM 64K Xh h Z. t Z> k, iHHtJItfc: i£v*#* t S TL jt 7 . 

-t^flfe, msx s*- h y v itft&Ws^mttmmt appendix tc$§« 

LX^it. 

2.2 V7^i 711 

MSX t(i BASICS- V t DOS ^6- N2o(7)V7 h x 7»fe&*ffi*;S ftT v^* 1\ 
BASIC ^- KTtt MSX-BASIC lz £ h V°o /yA^oR Stfri: V^fcd t^ffi*{C^x.l> i 

*#T £ tf) fc, (/^o(:(i:^ BASIC H§§<0 "It(c: ttfi.S"tt^ J&WfffH S <tte*S 4 

DOS ^- KTtt MSX-DOS L~t§4 ? £ &Hin , U r A **v*fi77U *r 

-xa ^tvv^^t^^ffi-f 2>- im* i ^Ciot^it. — JKfc DOS fcft, /<- K^7 

fe^T, itlfcJ: Tl:Sfi?^T^:V7 h 7 x 7*«£ *»K«/Te* £ 
l i t MSX-DOS ^i^^ffi#(i^^^(Z'a:[t«^fLTv>i-t-. £T, 7*>f 

x7^-7^--^>y h ^ 16 t7 h^^>TMi-HRW4 MS-DOS tH— MS-DOS ± 
xftifo$titzC9m%k*<n y-X7°o x^x A £ MSX-DOS ±ta )\>L%fx1r h t ^^tz 
zttmmzx^iir. £tz, 8f 7 ^yycott^t^^ryn-ygy^iii^jfo 

CP/M ±<7)7 7 h 7xTft 7 7 ^ )\sW&&-thtiVtX\ tltAsk*%<V£imftX£ hZkb^L 

ZlX¥?mt-<^%<7)l±, MSX fc&v^ti BASIC t DOS cOf*>f X ? 7 * — h £ 
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2M MSX 2^7<rbM 



fS^, tS^*ttHt^ifitLj: 1. *#f±l21 -8 fc^i- i i tc, BIOS (Basic I/O Sys- 

f^O^t irS BDOS (Basic Disk Operating System) itz, Z <T> BIOS ±fclti5?it - CV^S 
*>tM\ MSX Til, Z.&l^MP) BDOS t BIOS £i§LT, BASIC fc DOS Ktt— 5 Jlfc-Zn / 
9 5>^ r «SI*««L'tv^-t. 



BASIC 



DISK-BASIC 



MSX-DOS 



BDOS 



BIOS 



8 MSX1fcJ:U : 'MSX2<7)7 7 htfx Tit JIBS 
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BASIC 

x7fcAI*S#?"*:4£>, MSX 2ri5:BASIC 
tiy\-v3>7^^?n*Ut iin^MSX BASIC ver 2.0 

d (7)ver2 . 0 |C* 6 IC^V X^fS^^^iiiP^nfcMSX 
DISK-BASIC^IJfflr^^f. **T"tt, d(7)2^a)BASIC 




fft BASIC *>4HMW=ov»-c, ^<7)mxtmU<^—^mLit. *ft?iW>A4rtiDl£.l 



02.1 $>^-nn<n%& 



(a) l£^(7)*£ 

t <7), S ti ver 2.0 TfJr L < iliP Ztltzh <DTt. 

#*flTt8^*4z: £ irfH~. 

• {isa 1 : ii§ 2} t*tifrut'o<7)mM zm^z t %7r;t. 

ttz, mx<7)$>T&m$tix^&<7 r a tit, &rfmk i xai^^w^i 

name >{± 6 ^l^i^T^ttS:^:^ , f >f X^fciO'RAMf >f X ? dfcf-fS < filename >l±, 
14 < filename ffiffi (8i?WT)> + <ffi?S : f- ( 3 ifc^T) >" «»^**58T*3 <t*"t . 



"CAS : < filename >" y F7r^^ 

"MEM : < filename >" RAM 7 N ? 

"CRT * T*XY HB 

"GRP : " ?y~7 a 7 7Hffi 

"LPT : " "7° 'J > 9 

" < K7^7'> : < filename > " T A X77r^^ 
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81 2 g|S BASIC 



(b) ^W^zf 

ut<7) 4 mm<*> n Or. 



• 7»*5>g > • 




• vXtAS 


BASIC /XfA^ot^J £Sfe. Hft fc ft A |> «rt^ 


• XT- M > h— - 




• n v> K 


basics >^-ry^a#i3H-r6«f**4ist^ 


(c) 4r*0MS£ttttfE 










1 . 1 MSX BASIC ver2.0 


A 




ABS (<»*£>) 




ASC (<X?5lJ>) 


<*^?|J>^**3[|<7)*^^^ 9 9 9^- KSrili". 


ATN ««*>) 




AUTO [<ff##> [, <*§!#>]] 


B 


* BASE 


VRAM ±fc»J 0 barv^TOIlf#^T-r;uT FuxHH 


BEEP 

XT — h / > h 




BIN$(<»*>) 

"7 T > ? ^ 3 > 
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1 Jpl pp Ti it 


BLOAD 


"<77^^>" [, R[,<*7-feyhi>]] 










BSAVE 


"<77^^>", <MJ&7 Kvx>, <mjT Kux> 

















c 



CALL <&3ft*x-M>h£> [(<3I&> [,<5I»>- • •])] 
* CALL MEMINI [(<RAM x -f X£«K±R>)] 



* CALL MFILES 

xt- h / > h RAM 7*4 x ?K:E«t?ilTv>4 7 r 4 



* CALL MKILL ("<7 7-f^>") 

xt- h / > h RAM t' 4 x r 4 ;u£B0l&1"&. 



* CALL MNAME ("< 107 >" AS "<Jf 7>-f^>") 

XT- h / > h RAM X ?4W7 r 4 ^££fttt**.&. 



CDBL 



CHR$(<^C5t>) 



CINT(<3$*t>) 



* CIRCLE {(X, Y) 1 STEP (X, Y)}, <¥«> [, <fe> [, <BB4&^Jt> C, <^T^S> 
[,<«*>]]]] 

XT-M>h (X,Y) £i=K*£ U <*S>-rtB5ei"**#S^P3Sr*!l'< . 



CLEAR C < 3t **0«W*«>* # * > [, <Z)±K>]] 



CLOAD ["<77^^>"] 
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BASIC 



CLOAD? ["<7 7-f^>"] 



close [[#]<^>r;u#-§->[, [|]<77^u#§>« • •]] 



CLS 



* COLOR [<fu*fe> [ f <1T*ft> C. </Hfflfe>]]] 

x-f - h / > h iBffi^M^fe^^-r^. 



* COLOR [ = NEW] 

X T - h J > h y h ZtmittZ. 



* COLOR= «Al/ 7 hS^->, <*(7)»S>, <ifi(7)*fJf >, <W(7)®S>) 



* COLOR = RESTORE 



* COLOR SPRITE (<^7 p ^-f h ®#-§-> ) = <"&> 

X T - h y > h <X-7°^^ h ISf>(7)X7 , 7'f h &^feLtZ&\Zt$>, 



* COLOR SPRITE $ ( < X -f h > ) = < £^5t > 



CONT 



* COPY <V-X> TO <jX7^-*>a» 

x f - h / > h jHffl, Ifi^iJ, x ? 7 r 4 /wHT*lHtT- 9 i 4 . 



* COPY SCREEN [ < * - K > ] 

x T - h / > h t^-^x<t)t-?£ vram nm^&tj {t-fi> b >mM). 



cos(<&*t>) 



CSAVE "<77-f^>" [, <#-U- h >] 

3"^> K "7°u /7A^-fe7 h 



32 



1 pp -p m 



CSNG «»5t>) 








i r > 7 y a > 








CSRLIN 

















D 



DATA [, • • • ] 

XT- h XV F READ^Ti%*tili-^^<7)T-^^fflS;1-2> 






DEF FN < £ lu > C«5I«>[,<§I»> • • -])]=<K^OTS« 






DEFINT <X^C0i5H>[, <3t^(7)t5a> • • • ] 


DEFSNG <X^cot5H> [, <*$<nmm> ' ' ' ] 


DEFDBL <£!?tf>§£H> [, < X^WIEH > • • • ] 


DEFSTR <£!?0)i&B> [, <X^<7)iEH> • • • ] 

XT-h/>h ffi5&£;K.*:*&£:fc i J : l!i: IT tftJ. 


DEF USR [<#*>]=<BB*S7KUX> 




DELETE {[<fc**S##>-~<|t*f»*>] ! <*T##> i 




>} 


DIM (<S*G>**«> * ' 


]) 




DRAW <£^Tfc> 

XT-h/>h <3t^ (DRAW-v^cOxcL-fc^TiHB 
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W'2W BASIC 



END 



EOF (<77 / f > ) 



ERASE <E5iJ3E»*> [, <iE5!l3Eat*> • • •] 



ERL 



ERR 



ERROR < x ^ — u — K > 

XT- h / > h 7°n /7A^X7-t8t:t^), 



EXP (<»*>) 



F 



FIX (<»*>) 



FOR <S»*> = <«mBtt> TO <»ffl> [STEP <±i#>] 

XT-h/>h FOR NEXT ft-fri-c*, »5eBifall9«L*fi : i-&i 



FRE({<^5t>:<x^5t>}) 



G 



* GET DATE <X*£ftft> [, A] 

xf- h / > Y Bit£-%^mklzKXtZ>. 



* GET TIME <X¥^a*> [, A] 

xt- h / > h ^J****«c(w«A"t-2>. 
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GOSUB <?T##> 

XT- h / > h <fT#-^> & h ^ 7VU~f V ^Rft/Jfrt. 



GOTO <?f#^-> 

XT- h / > h <fT#-^>^x>>-7°1-£. 



H 






HEX$(<&ifc>) 







I 



IF THEN {<£> I <fr##>} [ELSE {<£> ! <SS#>}] 



IF GOTO <SS-§-> [ELSE {<£> ! <^##>}] 

xt- h / > h ^WJBfSr^Tr. <^#>=t= 0 



INKEY$ 



INP (<*°- h#-§->) 



input ["<yp>yh^>" ; ] <3C»*> t<*«*> • • •] 



INPUT #<77^^#§>,<fli[€> [, <»&>• • •] 



INPUTS (<£^&> [, [f]<77^H§>]) 



INSTR ([<&*>, ]<£^:rfc 1 >, <£^irt 2 >) 



INT(<&*t>) 

7 T > ^ > 3 > < > ttT^**^iSI»c£ ilt . 



fg2£[S BASIC 



INTERVAL 

XT- h / 


{ON ! OFF ! STOP} 




K 






KEY <*- 


■#-§->, <3t^5iJ> 

V r > ? x 3 > 3 r— 




KEY LIST 

:3-^> K 






KEY (<*-#-§■>) {ON I OFF I STOP} 




KEY {ON 1 OFF} 

xt- M > F ~7 r> 9 : y 3 >^-^>rt#^ilj®T^^^^ 





LEFT$(<3t$xt>, 



LEN (<X^it>) 



[LET] = 

XT- h / > h :£>^{fi£fW^£. 



* LINE [{(X1,Y1) ! STEP (X1,Y1)}]- {(X2,Y2) ! STEP (X2.Y2)} [,<fe> [, {B 
! BF} [, < P^;u*-<u-va >>]]] 

xf- h ^ > h iBffi{cit#*^(iEg^B^*ffl< 4 



LINE INPUT C"<yn >7 P h3t>" ; ]<5C^^> 

xt- h /> h 3--*- K^bA^j^^i^^T-^ i^-t^x^sc^m^mzixx 

LINE INPUT#<7t^;u#-§->, <3t$^^> 

xt- h / > h HT#fec7)T'-^^-7r^^^bl %^jA^, :£^gc(iftAl-£. 

LIST [[<ff##>]- [<S#-§->]] 
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Jpl op ~P M, 



LLIST cc<fiaM 


->]- [<«##>]] 


LOAD "<77^^>" C, R] 


* LOCATE [<XJ£«> [ f <YJS«> [, < fr-yj|Cl4 #*>]]] 

xt- h / > h r^rxh iB®-eco^ — y /M£Ktt&ffi'tl>. 


LOG (<»■*>) 




LPOS(<&*t>) 

yXf Aft 


y°i)>?(7)^> y K<7)teS£f|o. ft*d*t*S*v\ 


LPRINT [<xt> 

XT- h / > h 


[{; : ,}<*£>• • •]] 


LPRINT USING <»5t> 1 <jfc> [{ ; ! ,}<5t> • • • ] 

xr- h / > h <tS>CS^^T7 B 'J > * fcrfc^tSrft £ t h . 



M 



MAXFILES= <77^f )1>%L > 

XT- h h 7^^11*7 7^ ^ft*Rifei"4-, 



MERGE "<77^^>" 

K ^iJ±^7°ny7A^:TX^-fe-7^ii/: (WE'lt^S?)) 7°n/ 

MID$(<X¥a> f <»5t1> [,<»*2>]) 



MID*(<*WHfc45>, <«*1> C, <**2>])-<***> 



MOTOR [{ON ! OFF}] 

XT- h / > h ^~fe-y h<7)^-^£ ON/OFF 1~ £. 
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BASIC 



N 




• 




NEW 








ZJ ~? > 


K 






NEXT 




• • •]] 




XT — 




FOR fo<%-<7)#b 0 





OCT$(<&*fc>) 



ON ERROR GOTO 



ON <&jfc> GOSUB <*f##> [,<??#*>• ' *] 
ON <»5*> GOTO [,<»##> • • •] 



ON INTERVAL = < R$R| > GOSUB < ?t## > 



ON KEY GOSUB <^t##> [, <fT##> • • •] 



ON SPRITE GOSUB 



ON STOP GOSUB <fr##> 

xt-F /> h CTRL + STOP(zJ;^#J0iA^^51;u-T>^^^T^^ai-'i). 



ON STRIG GOSUB <*t##> [, <*t#-§-> • • • ] 



OPEN B <77^^>" [FOR <*--F>] AS #< 7 7 -f JU#-§-> 



OUT <*°- h##>, 
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p 



* PAD (<»5fc>) 



* PAINT {(X,Y) :STEP(X,Y)} [, <fe> [, <«^fe>]] 



PDL (</< K^##>) 



PEEK (<7F U«X>) 



PLAY <3t^5tl > [,<X^5t2> [,<JC^5t3>]] 



PLAY (<,K>r^^^>^;u>) 



POINT (X , Y) 

-7r>?x3> (X,Y) TfgfcZtitzmUW K-y h^fe^SI". 



POKE <T Fl/X>, <x-?> 



POS(<&5fc>) 



* PRESET {(X,Y) ! STEP (X,Y)} [, <fe> [, < □ v^JU*^ U- v a >>]] 

xf-h/>h /7 7>f v ^Hffi<3o (x,y) -eit^s ntzmm^ k* y zmir. 



print [<5t> [{ ; : .}<sfc> • • • ]] 



PRINT USING<»5£> ; <5£> [{ ; ! ,}<ifc> • • • ] 

xr- h / > h <m^>\zm^^xmm^^w^z^th. 



PRINT f<77^«§>, [<ifc> [{ ; ! ,}<*£> • • • ]] 
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IS 28? BASIC 



PRINT |<77^^#§>, USING <»5& > ; < st> [{ ; j , }< > • • • ] 

xf- h / y \ <tS>C^VT<7 7 ^ ^tf>t^^t/:7 7 ^ 

* PSET {(X,Y) ! STEP (X.Y)} [ f <ft> [, < □ VtoJU*^ U- v a > >]] 

xr-M>h /77>f y?mm<V (X,Y) tfi^il/:ISl:K7Ftffi<. 



* PUTKANJI [(X,Y)], <JIS3I^3- K>[, <fe> [, < □ VtUi,*^ U- v a > > 
[,<*-K>]]] 



* PUT SPRITE <*y^-f H#§>[,{(X,Y) I STEP (X,Y)} [, <fe> [,<7^7^ 
h/^->#-^>]]] 



R 



READ •] 



REM 



RENUM [ < «f > [, < IB?t*# ]]] 



RESTORE [<fr##>] 

Xf-M>F READft^Tift**&#>6 DATA <#lf#**IB5fe+*. 



RESUME {[0] ! NEXT I <Jt##» 



RETURN [<?f #•§•>] 

XT- h / > h t7>-f >^bHl). 



RIGHT$(<^C^5t>, <:»*» 



RND [«*.*»] 



RUN [<S*#>] 
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SAVE "<77^^>" 



* SCREEN <Hffl^- K> [,<X^7^ HMX> [, <*-2>U -y^*^ -y*-> [, <* 
-fe y h U- h > [,<yj>^/y3» [^'fV^-U-Xt- 
K >]]]]] 



* SET ADJUST (<X h >, < Y y h>) 



* SET BEEP <^fe>, <^*> 



* SET DATE <X^jt> [, A] 



* SET PAGE <x*f X7 p U-T^->>, <7^7>f7X-^> 



* SET PASSWORD < £^5t > 



* SET PROMPT <5t^5t> 



* SET SCREEN 

Xf-M> h mffi^^tlTv^ SCREEN fo^<r>'*y / - ? Zfoftlr h . 



* SET TIME <£^5fc> [, A] 



* SET TITLE <X^5t> [, <^-Th^fe>] 



* SET VIDEO [<*-K> [, <Ym> [, <CB> [, <|s|ffl> C, <^> [, < kV*A 




[,<AVn>hP-;u>]]]]]]] 


XT- F J > h 




SGN (<&5t>) 




V r > 7 v 3 > 


fl^^P^, *<D*&*£jE-f- (IE=1, *=0, ft = -l). 



fg2£[5 BASIC 



SIN (<&xfe>) 




SOUND <Uv>*? 

XT- M > h 


#-§•>, <T -^ > 

PSG c7) u ^ x ? ( i fit £ * § j& ti\ 


SPACE$(<&*t>) 




SPC (<»*>) 

"7 r > 9 i/ 3 > 


PRIN T ^ c7) ^ 41 -c < gcS; > 5r<n m fi £ th n 1 1) . 


SPRITE {ON ! OFF ! STOP} 


SPRITES «^^7>f h/<*->##>) 


SQR (<»«*>) 




STICK «.J> gvf Xt- 


STOP 

XT- h / > h 




STOP {ON ! OFF ! 

XT- h / > h 


STOP} 

ctrl+stop ic i &#j o £tr«r, «±, fiia-ri). 


STRIG (<$»9«fAT-<r *y^#-§->) 


STRIG «?g-f X7^y^#f» {ON ! OFF I STOP} 


STR$(<^5t>) 

"7 r > ? X 3 > 




STRING$(<^it 1 >, {<3t^xfc> I <&*t2>}) 

v T >^x3 > < > <r>%mX^ i tz \± <3fcS; 2 ><?) n - K£l#o:fc^£<$bS;l> 
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1 ^ ^ xs. Et 





SWAP <^»*> 

XT- h y > h 




T 




TAB 

V r > 9 V 3 > 


PRINT & o 4Mt * "C, »5e S <tfc« i Tffi 6 * & . 




TAN (<»*>) 






TIME 






TRON 






TROFF 




U 


USR[<##>] (<3I»>) 


V 








VAL(<X^5t>) 

"7 7 > 9 p 3 > 




VARPTR 

v T >^x3 > SE**>16Jfi£ tlTv^T Kux£iS1~. 


VARPTR (f<7 7^^» 




* VDP (< 

/XT Aft 


##» 
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% 2 M BASIC 



* VPEEK (<7 KU7» 




~7r>9i/3 > VRAM co<T K V X >fr h t — f ^Ift^ffil". 




* VPOKE <7F UX>, <x-*> 




xr— h / > Y VRAM <D<T y*UX>lzT— ^' 




w 


WAIT <<K-h##>,<»*1>[ f <»it2>] 








* WIDTH <«f»> 









1 . 2 MSX DISK-BASIC <D 
B 



* BLOAD "<77-f*«>"[{[, R] ; [, S]} [, <*7-fe y h >]] 



* BSAVE "<77-f ^«>", <BM&7 KL^^>, <ifi?T7' KU*> [, {<*?fBBterKU 
X> i S}] 



C 



close [[f]<77^;u#f> [, [#]<77-f ;u#-§->- • •]] 

XT- h h ,< 7 r /i^f f>l:^Sf 1 7 r ?-Xt 5, 


CALL FORMAT 




CALL SYSTEM 


MSX-DOS 
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COPY "<77-f^1>" [TO "< 7 7 -f 2 > "] 










t— 1£. 






CVD (<8/H h3t^5ij>) 












CVI (< 2/W hX^5U>) 












CVS (< 4/W h^^5lj>) 






7 T >^^3> :fc^9J £*L, tiSi". 




D 




DSKF (< K5-f :/#-§■>) 










E 














EOF (< 73"f /!'##>) 






yr>7->3> 7t4 JWfcfr *) itzM L £9H, -1 SrJIi:. 




F 




FIELD [#]<7 7"Oi>##>, <7<f-A?K*> AS C, < 7 -f 


— ;u K 




H> AS <X*3t»*>« ' •] 












FILES ["<7 7"f «-45>"] 










G 




GET [#] <77<f ^#*> [, <U3- K#*>] 






XT-h/>h 7>f/>7T'<W'b, 5 >r^Ati)*ffl^'v 7 7 |C 1 U 3- \ 






tf. 
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fg2£[5 BASIC 



INPUT |<77^m>,<^>[,<a«>. • •] 



INPUTS «**»>[, [#]<7 7-r;u#-S§->]) 



K 



KILL "<77-f^>" 



L 



LFILES ["<77^^>"] 



LINE INPUT jf<77'f^#t> f <3t¥S»«> 



LOAD "<77^^>" [, R] 



LOC «77^H#>) 

7 T >^x3> 7 7 ^ /^tftCT 7*xa*fr;bflfcfifcS£: u 3- KS^TSII". 



LOF (<77"f MW» 

7 T >^x3 > S£^i/:7 T ^^^^M h#fe-CjI1\ 



lset <x^aa»*>=<x^> 



M 



MAXFILES= <77^f > 



MERGE "<77^^>" 
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1* 





ivir\u vp ^ \ lp tM/3t^:50Clll ' ) 




i r > 9 : y 3 > \m&m$k z wsiic nm i tz * * ? 9 9 a - k k ag&t £ . 




MKI$(<S&fi>) 








MKs$(<mfflS*^fi>) 






N 




NAME "<77^^1>" AS "<7 7^^2>" 






0 




OPEN "<77<i^>" [FOR <^B-K>] AS f<7 7 / f^S§> [LEN=<U 




□ - K*>] 






P 




PRINT f<77^H§>, [<:£> [{ ; ! ,}<*> • • • ]] 








PRINT f<77^Mt>, USING r <A> [{;!,}<*>••• ] 








PUT [f]<7 7^H§> [,<l/3-K#t>] 






R 




RSET < > = < * > 




XT-h/>h 7>fAAtt»<777C, r-*££I£^i::lTf&*fl1'&. 




RUN M <77^^>" C, R] 







47 



fg2£[S BASIC 



SAVE "<7-T-f IK >" C, A] 



VARPTR (f<77>f /1*#4§ > ) 
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2MSX BASIC ver 2.0 




MSX BASIC ver 2.0 |±, MSX BASIC ver 1.0 [cJt^^iPKcHtl^itJp, %W2tlX^£t. 
%tlh\t, VDP (Video Display Processor) <7)s<— z? a > 7 *y "flzjfc •? & (0 k , RAM r"^ X 

ii, ^4>co "MSX1" t i± MSX BASIC ver 1.0 £, "MSX 2" £ (± MSX BASIC ver 2.0 £ fa 

Lit. 

2.1 X? 'J KlcMT5ii*P, %X 

• SCREEN [<BH : t- F>[,<X/7-f ht-fX>[, <*-?V -y ? * 'f -y f 1 >[, < v 
h sJC- u- h >[, <7 P 'J >t*zf-> a »[, <^ i^-U-**- K >]]]]]] 

^M*** o CO (±< Biffin- K> £ <A yf-u—x*— Y>X-t. 

<Wffi*-F>fi, 0~8iT«t2.^t^-r^l>j;?(c^0iL^. i^H0~3i-cii 
MSXl t WjtrC, 8 0 60 4-8 jWRR.*#Lfc-«— KT1~. U t ocOiB®*- K*«Hi*fr, BASIC 
X'ii "SCREEN F" i ir» ? DftTfr* L * i"**, tUtt'YPP^FWBTmHLTv** "iBffl^ 
— K" t (i3H 1 < 7 )j4^#' i 'A 9 41". £iife03*fe5&, ^co**** 2 . 1 (ctt; L 4 1". &£>\ HE 

<4 w-x^- \-'>%mmti»ZtX', VDP y^-u-xIM^t^t 
(*2.2). 2iBffi££«^- ; e- P "SET PAGE" T'1t5Ei-&r"4 X7V 
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B23 BASIC 



BASICS- K 


VDPCD^E- K 


ft 








SCREENO : WIDTH40 


TEXT1 MODE 


40X24^C^ 


512&4 3 2fe 




SCREENO : WIDTH80 


TEXT2 MODE 


80X243t^ 


512&* 2fe 




SCREEN1 


GRAPHIC1 MODE 


32 x 243^^ 


512^4" 16fe 




SCREEN2 


GRAPHIC2 MODE 


256 x 192 K v h 


512&4 3 16fe 




SCREEN3 


MULTI COLOR MODE 


64 X 48 h 


512&4 3 16E 




SCREEN4 


GRAPHIC3 MODE 


256 x 192 K 7 h 


512^+ 16^, 




SCREEN5 


GRAPHIC4 MODE 


256X212 Kv h 


512£4» 16B 


t'7 hV77^77-f 7? 


SCREEN6 


GRAPHIC5 MODE 


512X212 Ky h 


512&4 3 4fe 


t'7 ^77^77^7^ 


SCREEN7 


GRAPHIC6 MODE 


512X212 K7 h 


512&4 5 16g, 


t'7 hV77^77<7^ 


SCREEN8 


GRAPHIC7 MODE 


256X212 K7 h 


256£ 


b'7 \ a iv m f9 s 7l4*j1> 



m.\ BASICH® (SCREEN)* -Kfc, VDP^Hffi*- \?0>tt& 





^ tjk We 


0 




1 




2 


/ > • -f — U — X, Even /Odd 2U®xS^^: 


3 


7s, Even/Odd 2M®^5^7jt 



*2.2 -f v?-L--**-Kl=J:SR,TM»frgtf>itl* 
• SET PAGE <7-fXyH'<-v», < Z^x -f > 

VRAMtO^MtiSa^- PfcJ^TJI&Q it (*2.3). 
VRAM ±-ecO-^— i?<7!>m r )Mh tl1olt, APPENDIX CO VRAM 7°£#hb L T < «f?K 





VRAM64K 


VRAM128K 


SCREEN 5 


0-1 


0-3 


SCREEN 6 


0-1 


0-3 


SCREEN 7 




0-1 


SCREEN 8 




0-1 



«2.3 mffi*- KfcVRAM#*CJ: **-**W£fa0im 



• WIDTH <ffi$l> 



2 $ MSX BASIC ver 2.0©S!M,#- 

2.2 *7-0JtJl(:SttIi, 

• COLOR [ < luftfe > [, < tfftfe > [, < JUfflfe > ]]] 

t&m£.<r>ffim^MMfr'mZ-oX£tt (*2.4). Sri', <f IfiXif #x t BItStlJ 

cls -xmimz^h") tt. 

iafe><ot7 b rtwE^-Ci-^w*- Ktli7 7 7 (f7 h 4) ^Sf^tJ: 9, X/iffco^ 



7 6 5 


4 


3 2 


1 0 




77? 


I 


i 



H2.2 hs«- k 6 h -t^s* 

• COLOR = (</<u-y h#^->, <*<7>*iJS>, < 3t<7)ili£ > , <WO*|£>) 

itteUfc^Wv hfcfefcKJ&L *■*.<'*!'•>' (-#-§-> <7>tg5E(±, «2,4^#IL"C<«?K 









SCREEN 0 




0-15 


SCREEN 1 




0~15 


SCREEN 2 




0~15 


SCREEN 3 




0-15 


SCREEN 4 


A'l/7 


0-15 


SCREEN 5 




0-15 


SCREEN 6 




0-3 


SCREEN 7 




0-15 


SCREEN 8 




0-255 



VDP (9)=VDP (9) OR &H20 •• 
VDP (9)= VDP (9) AND &HDF 
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5f5 2S|S BASIC 



8(») =512fe^«ai-|>C £ ^T5jfgT"1-. 

• COLOR = RESTORE 

*7-'^7 M^T-TVu (APPENDIX VRAM^'yr#.BB)<7)l*l#W£i5t)(C, i3 7-r>* 

t*-^£BSAVE ItzHfe, BLOAD ItzWrX'lit 7—>*v -v Y&^foklk^mX*, |± 

BSAVE LX&Zi-f. %<r>T- 9 £ BLOAD I fe^fc, COLOR = RESTORE &^-tv*V 7 h 

• COLOR [ = NEW] 



^9 KM 






W<7»Jg 




0 




0 


0 


0 


1 


H 


0 


0 


0 


2 


m 


1 


1 


6 


3 




3 


3 


7 


4 




1 


7 


1 


5 




2 


7 


3 


6 




5 


1 


1 


7 




2 


7 


6 


8 




7 


1 


1 


9 




7 


3 


3 


10 




6 


1 


6 


11 




6 


3 


6 


12 




1 


1 


4 


13 




6 


5 


2 


14 


m 


5 


5 


5 


15 




7 


7 


7 
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2 m MSX BASIC ver ZDO^MM 



2.3 xtpnmTr^Mtzmn, &m 

• LOCATE [<X&«> [, <Y&#.> [, <fi-V)l>7><< -y^>]]] 

2.4 ^7 7^ -y^^(7)^tC^t5ii*P, 

• LINE [{(X1.Y1) ! STEP(X1,Y1)}]-{(X2,Y2) | STEP (X2, Y2)} [,<&>[, {B ! BF} [, < 

P^*;u*^^-'>a >>]]] 

• PSET {(X,Y) ! STEP (X, Y)} [,<&>[,< o VtUls*^ u--> 3 > >]] 

• PRESET {(X, Y) ! STEP (X,Y)} [,<&>[,< P i>t>Jl>*'< \»-'> a > >]] 

3itA>f±, BE*- Kfeil?b'C»6"e#*fl9i«ifl* t JWr , J it (*2.6). 





XJMW 




SCREEN 2 


0-255 


0-191 


SCREEN 3 


0-255 


0-191 


SCREEN 4 


0-255 


0-191 


SCREEN 5 


0-255 


0-211 


SCREEN 6 


0-511 


0-211 








SCREEN 7 


0-511 


0-211 


SCREEN 8 


0-255 


0-211 





m m 


PSET(*BMfi),TPSET 




PRESET 


, TPRESET 


*NOT(*££fe)*Tl8< 


XOR 


, TXOR 


*(1fftfe)X0R(Ji:£fe)*T**i< 


OR 


,T0R 


*(1T*ft)OR(»*fe)*Tlt< 


AND 


, TAND 


VN (Wm^)AND(^m) ,/ T-m< 



H2.7 ui>ij)^^- s y^> 
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%2U BASIC 



• CIRCLE {(X, Y) iSTEP (X, Y)}, <#«>[,<&>[, <HtSSJt>[, <»7a/t> [,<J* 

*>]]]] 

WHPfc- KClCfC, «Jt-C§ 4«*<?5|tBi3&»||«to-C §-*t (2.6#SR).<fe>WffiSEl±, 
BS^E- K8 £&v>-t^W>y F#-f-tif^^-f. 

• PAINT {(X, Y) ISTEP (X, Y)} [, <fe> [,<**&>]] 

BS-t-KHt&tT, *l5£-p|'S^ffllOt£H*«ft*o-C^it (&2.6#JRQ. <fe>Wit5g 
l±, Bffi*- K 8 £Gfc^-C^V 7 h #^-t*fr^S 1". Bffi^- K 2 i 4 T"i±<JtW-fe>c7)t&^(± 

Issssb £ £ o 1 1". 

• PUT KANJI [(X, Y)], <B*q- K>[, <fe>[, < P ;i>*<< V- > =a >> [, 

K>]]3 

<i«^^- K>!±, JlSjl^n- Kf^Lt: < *£?V\ <gt*3-l»>ls 
»&"C # * #W> tf&ttffl tt &H2121-&H4F53-C", Hfcfcli Jt^'** h **&H21~&H27, & 
H30-&H4F f, Tfi^M h A f &H21~&H7E <F>\&t % 0 i f . < o >>" * /u*-<w - x a >>i; 
ov^li*2.7 Z&miX < ?V\ <^t- K>(±, £2.8 9 $ 1". iriJ, 3 

tfOfSHHiBffi*- K 5 ~ 8 T^hX-t. 





fig 81 


0 


16x 16 K-y hTlfiica^-r^(*P6tt) 


1 




2 


mm%<nmni*, its bT-m^tz 



112.8 PUT KANJKTX-t — K> 

2.5 VDP(7)T^-trXtC^t5ii*P f £M 

• BASE (<5fc>) 

VRAM &c#Ji)SfejfvC^&, g-r— 7*;uco3feaST K^x£Sli1". <^;> ^ ^S-ia®^:— 

0-19 (Hi®*- KO-3 *T)0*L*"C***^ 

[H®*- K 5-8 tihT Kl/Xti,T ?T 4 r^-^jfcsIT Kux^b^V-te 
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2 M MSX BASIC ver 2ti<D$£M& 









0 


0 




1 


0 




2 


0 


/\°?— >vx^U— ? • t— 7*/U 


3 


0 




4 


0 




5 


1 




6 


1 




7 


1 




8 


1 


^Tv-f h7hU t'a-h • 


9 




h yi^M • x-7'JU 


10 


2 




11 


2 




12 


2 


>vx^U — ? • t— 7JU 








43 


8 


7 7°7i' h7 h U t'a-h • x-7';U 


44 


8 


77°7< bvi^U-? ■ X-7JU 



^2 . 9 BASE<7)t££<il £ VRAM r - 7';K7>*tt£ 

• VDP (< n >) 

vdp v v % ? <7)\mwi& tb l fe^sa.* zft^i +. <*> ^a&#(±, vdp ^i/^x^ 



n 






0-7 


0~7(MSX1£|S|U) 




8 


7r-^Uy^^ 0 


U - Y(F>fr 


9 -24 


8-23 




33-47 


32-46 




-1--9 


^f-nuv^^ 1-9 





R2.10 VDPUisx^tOT*HS 

• VPEEK (<7f VX» 

• VPOKE <Z K U*>, <x-*> 

X > tc|3:5t L it . <TYVX>\zXh im^mm it 0-65535 T, < f - > K A S tt<7)*£jj 
169 £ 0-255 -C1". 

55 



IS 2 SB BASIC 



2.6 mmr-fwimizmrzmn, 

• BSAVE <77^f^>, <BI4STKU^> f <»T7Kl/X>, S 

• BLOAD <77^^>, S 

DISK BASIC <?) X t — h hT% VRAM WfS&i'T'j X^7rl;H:^7/n- K1"S 

H(± -32768- -2 , 0-65534 (&HFFFE) fT. 

• COPY (X1 , Y1)- (X2, Y2) [ > <V-XK-^>] TO (X3 , Y3) [, <f77^-{/ 3 

>"<->>>[, < □ a >>]] 

• COPY (X1.Y1)- (X2, Y2) [, <V-X^-v>>] TO {<EJlJ3t»*> ! <77^^» 

• COPY {<E5IJ3C»*> ; <7r-f**>} [.<*#>] TO (X3, Y3) [, <7^f-f*- 

> a < p^*;u*^u--> 3 >>]] 

• copy <7?^^> to <mm&MZ> 

• COPY <E5iJ3Cf»*> TO <7 7^J^> 

copy fo^imi&T—ffemmwxT- h > > f -e, ara^- k s-s^watt. 4r 

l>^(± VRAM, SB?iJ^gfc, fU?77^WV^fji*t, ^itfe^M^aS.CT*— ^fc3§i-a 
(XI, Yl)- (X2,Y2) [±, :^2o^IS^MitSE3ft^««^tS:i^SL* 

i*t a t t ? r ^ r^- ^ ? ii* -r. < fpj # x±, a^r- 9 % m a k m $ n i £ 

*U 0~3^|gHT^Li1- (02.3), 



<(£]#>=0 



o 




<[pl#>=l r 




<ft£>=3 



o 



o 



.3 mtor-jrtmz&vfa* 



(X3, Y3) 



(X3, Y3) 



2% MSX BASIC ver2.0fiD^BE,£ 



tiwi^t.lit. <tr?*/t>-«M X>(±, ijfficT) i K> y h t'7 hire, Biffi 

*-F5 fc 7«*#tt.4, Hffi*-K6*)S£>f±2, Bffi*- K 8 <F>%&\t 8 tt. ttz, 

xt 1 

INT((<fc 0 ?*;MMX>*(ABS (X2-X1) + 1) * (ABS (Y2-Y1)+1)+7)/8)+4 /<>f h 



0 
1 
2 
3 
4 



2.4 ItT-^W7t--77 h 



2.7 X^^t*lfc.*S 

MSX 2 OHB*- K 4-8 & X7°7 4 K±, X77^ h ^E— K 2 inffcttU MSX 1 c?) 

t (7) ^ i 9 7 fit t. ttlf MSX l~C(i lftoxy?-* h "Pft 7 

MSX2-CI±8ffl*-C*^RrtB^i:0, ± 0 gSJ^ffiv^ (7) t £0 t 
X7 7^ h fciftgjP* SfcttJWte— K 8 &&v>"t« 2 . 4 (COLOR jt) i l*I fcTt**, 
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fg2£[5 BASIC 



0 : m 


1 : B&t^W 


2 : RBlVfc 


3 :BgU# 


4 : BiiNiH 


5 : BftvXfe 


6 : JMtfi 


7 : J*fe 


8 :Mfe 


9 : if 


10 ;« 


11 :* 


12 :$ 


13 : 7Kfe 


14 : ff 


15 : 



312. II lit- K 8 CfcWSX^^-f MaSfi 

• PUT SPRITE <X7"7-< hffl#-§-> [, [STEP] (X , Y) [, <E>[. <^^5^ \*9-> 

#■*>]]] 

Siffi-t— K 1~3 T"i±taSL^X7°7 hffiCO*7n^Mti#-^!±Y»I4-209, ^7EL^X7°7 

4 FMJttl*O^rt»1-»6-ttYffli^208iL*LA:*», Biffin- K 4-8 fcUv^TI* YffiH 
0*212 K 7 h izmtfztzsh, m%M&Ztl?ft217, 2l6l,z^b ') 4 Itz. 

• COLOR SPRITE $ ( < ^ 7*7 -f h ffi## > ) = < 3t^xt> 

xr?>f h<r>my^ >zt<7)&zmfeLit (02.5), 

St, 4-7 h"'y FT"X7°7^ hco#«t-#St4t (*2.12). frfc, -l^lb cotgSliilffi^ 
- K 4-8 cr>tii&l l z<7)A.^$hVt. 

COLOR SPRITES = CHR$ ( 1 5-f >SOfe) +CHR$ ( 2 7-f>lWfe) +CHR$ (8 5-f >SOTfe) 



2 7-f >S- 



8 7-f>E 


































































































































.5 x^tW h *:<£3:5t><0Mffi 



b7 


ltehli, X-fv-f h£32Ky h^ECt* ibf 


b6 


WKc n b (7)m#-§-^ or l tz&v&jz ztiz>* 


b5 




b4 




b0~b3 





tztTStirfzy* h®l(7>fc'-yh 6%-' 0'. ^7°7-r h®2<7)fc'<y h 6 r£LTfc<£, 



12.12 £^5t<7)t'<y h C'£(7);&R* 
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2 m MSX BAS IC ver 2.0©S! JE.£ 



• COLOR SPRITE (<^7 p 7'f h ®##> ) = <Uit> 

m^tltzM^^y°y4 F£#£<$C5$><7)fel;Li-t. § § tii"<7) COLOR SPRITE$(±fe 
^*<^^>T'iT^*-t* i ', ifL(±<l&5t>TiT9 fc£%jMfcv»*ih &fefe<nW&\±&2 . 



2.8 tfT^aVaMICHtSfcin 

• SET VIDEO<*- K>[,<Ym> [, <CB>[, <R«l>[, <^>C, < t7 f *A*> C, <AV 
□ > h P-^>]]]]]] 

K>{±X— 'f vtf— Xco^E— Ki£S£1~6 i<7)T,S5 2.13 iZTjk-fii.^TS.T^ Or. 

<i5]M>Auc7)fi# r ^ii]»3j o«m r raj$m^j tmiRznit. 

<AV n> h v — ;\,>li, RGB-? JUj- ? % 7 ? co AV h o— ;i^^/b#£j£fe-t"Sfcit> 
co I, cox% 0%b QFF fc, l&fi, ONic&9 if. 





SI 


so 


TP 




0 


0 


0 


0 




1 


0 


1 


1 


n >t:°zL— ? 


2 


0 


1 


0 




3 


1 


0 


0 





SI, SO, TP(iVDP(7)U.v7>^F*g<7)7 7^'(7)^^rvT-r. 



312.13 SET VIDEO<7)<*- K>(7)A*fit 





« m 


0 




1 




2 




3 





SR2J4 SET VIDEOcZX^XBAJlfii 
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fg2£|5 BASIC 



• COPY SCREEN [< * - K > ] 

TA %&t*%fc\<\ ti7—'*x<r)f>—?% VRAM lzW£jLts*$lzfemi£i~. ZMiMM 
K 5-8 <7)&%%]X*t. 

r>iUoHli, il^cl-S 27>f- ;i/p (oi >) 1 vu-a) coffin (r^ X7"M 

2.9 ^tHKfSICMt*ji*n 

• GET DATE <3t*S»«>[, A] 

YY/MM/DD (YY = g§/I(7)T2>r?, MM=E, DD= 0 ) 

04) 85/03/23 (1985 ^ 3 B 23 B ) 

• SET DATE A] 

#%YlzBtt%WtfcLft. '^^-^i^sVWiSli "GET DATE" irlitt't. 

00) SET DATE "85/03/23" 

• GET TIME [, A] 

HH : MM : SS (HH = R#, MM = #, SS=#) 

M) 22 : 15 : 00 (22 B# 15 # 0 #) 

• SET TIME <5C^5t> [, A] 

mfizmMzmfcitt. *—?t a "get time" trntTt. 

00) SET TIME "22:15:00" 
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2 £ MSX BASIC ver 2.0©^IE,£ 



"SETDATE" £ "SET TIME" soffit 7 ARj&fctf-j A> & b 7 "SET TIME" 

#>UT^it ("SET TIME" tmitbt, "SETDATE" "CIxte LfcT^-AWBfti 1 , 

2.io >^'j*-r -y^fliaicMt-sjiiin 

"SETdMHc i »), CL0CK-ICfl<7V«-yT 'JX* ?7'y7RAM *v»%V»%ft 
WM%HW.$-£Xls < ^£**-e§i1r, ^-itfe J: Ti' C*m*A*H» 'J «fe * MS) 
fc^ftfefcLfc38**9feR5fe6*a»«Ifcm>lt*1-. "SET TITLE t "SET PROMPT", 

"SET PASSWORD" (ilH— RAM Sr-j^MI" WtJ-UfT? ftfctfhfrK 1 1. Rjfe«0***3& 

ii:^ 1 ) it. 

• SET ADJUST(<XJ^«*7-b-y h >, <Y&«*7-t y h >) 

i®sc7)**tea*KSLi-t. mm*-7^~y hcom^mt, -7-8-c-t. 

• SET BEEP <^fe>, <^*> 

BEEP ^£i£5e Lit. ^»6-><*tt>*JtBfelttt 4 HC1-4 Vt. 





aSc 
a 


1 




2 




3 




4 





312.15 SET BEEP<7)<^fe><7)A^fi 



• SET TITLE <?>T HU>[, <fe>] 
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fg2£[S BASIC 





1 


2 


3 


4 




w 


*i 







3R2.16 SET TITLETft^r^ 2>£ 



• SET PROMPT < Zfu h > 

• SET PASSWORD </\°X7- K> 

^> h ^MLfctxxf A^ii? Jil, i^°x7- K^A^fJWSWfelcafO 41". IEU^°x 

^ LiritltffMftLi:^). SET TITLE ?*&S&fH&t& z t iz X ») , ^°X7-F(if» 

• SET SCREEN 

SttKJKSflTv** "SCREEN" 3:^7 X-^£ffi#L41". > xf ^fet&#{c(±, *#jc 



fuftfe, Wiftfe, iUfflfe, 



2.11 ram t j x?mm~mt*&iin 

MSXlTii, 0000H-7FFFH RAM tt IXK ^L^*>il**^Lfc**; MSX 2 T 

ft£^«»£*iK32K>M RAM 7*4 X ? t LTttfflTS* i 7 4 Lfc. RAM Ta 

K) fcit>^^7^^^- KO00H-1FH > h d — t7^i2vM^/77^y^ 
MEM : <77< **H»>[.<.JtBRF>] 
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2M MSX BASIC ver2.0<DS!E,£ 



RAM Ta x7vnft*Jt&%$kftt, fiiCiM^xf-F /> h liJSET?*) fciJ .9 "Ct; 

1. BASICS u ^ Act) p - y/^-r bTTX 7 ? tih) 
SAVE, LOAD, RUN, MERGE 

2. x — t>y^^77 ^ ;UC7) "J— Y/y >f h 
OPEN, CLOSE 

PRINT #, PRINT USING # 

INPUT #, LINE INPUT #, INPUTS 

EOF, LOC, LOF 

1. 7>^A77^f JKA'J - K/5*f h 

2. BLOAD, BSAVE 

3. COPY 

• CALL MEMINI [(<1MX>)] 

RAM T 4 X? b LXiimi-h % £*§7eL, RAM t a X?<7>®fflt& ^7r^;^flM 
ffv**lf. ramt^ x?£l£ffit£«^fi, ^^bf:^xf-M>F tlt^LTfc^&tfft 

<f^X>C(i, "RAM f ^ x ; tllfflt S ^ ^ 'J A ') , ^ ft K 1*1023- 32767^ 

*"t (tetSlV-fx-i) TtL-X m><4 h#*)RAM %Wm). <+MX>%% 
■M" * £ , ftffitt-e* £32768- 4 h V RAM fa? fc« 9 fi^^t.i fc "CALL MEMINI 
(0)" ZmtftZZ hizXy, RAMf^X?Ii*«(fe?ilit. 

• CALL MFILES 

RAM -f^ x ^p^c7)v r >f ;^lr**L4"f . 

• CALL MKILL ("<77^^>") 

• CALL MNAME ('" < IS 7 7 < )l>% > " AS "<«f 7 7"f >") 
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i!2SI$ BASIC 



2.12 %mfomm$amm 

• PAD (<»*» 

<!fcft>A J 0~7<o*§£-|±, MSX1 tmm?-yi-^v h'<?)#M£ML, 8-11 7-< h 

^xottfi^jSLi-t-. fcfc, "PAD(8)" ^H^ftfc^cffilliX^ ? f-0^*'R*j&& J: ? K 
iotv^Wt, PAD (8) <7)ft^'-l X'hhZ. t £fflt&L, l&nr- ? £%tti £ ilzlX< *f$ 
^ (SJ 2 .17). 







8 




9 




10 




11 





<*5$>aa2~15<7>*£-{±;K- h 1 fc, 16~19cO«^[±-t:- h 2 ISJWI^itfeT^X h 
7, y fm—)\'<r)%m%*M,L&-t (*2.18). -5"7xt I- 7 v 7tf-/K7>E8iJli, SMbllzfthii 

t-f. 



it 




12, 16 




13, 17 




14, 18 




15, 19 


o*igi-(*teE) 



$2.18 v^xS/ili h7 y^#-;uro««.^iSt<^> 

ffiHT*-^(±, pad (12) i tzlt pad (16) *'iNte*tfeilteR»ft*fii'f'. ffiMf-^ t 
7^H1I(: STRIGMaSc£«EL£1\ 
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BASICOFW 



BASIC £ X ^M^mmthtzMzli, BASIC 4v*7*»J ~) \Z?xt 

imiix^hfr, ty>5 z t\zmti> l ^m < ^ f K t £^ cotter ft. *<*>.Hfc 
BASIC «o rtBMHii (c-ov>TUiWt4t. 

3.1 J.-Hf-xiJT 



i— if-iiJTfiOTKT KVXli, MSX1TI±RAM#***8K, 16K, 32K, 64KtV>*V> 
h X' h o 6 aofl * C S £ o t W * L ** MSX2 coijrg- RAM SJiii*^ 1 64 K & <T> X\ »— 
Hf-iijT<7)TKTKwxi±oia{;8000H#J)lliir')*-r. ■Iftli BOTTOM (FC48H) 

X ? ^H|$ft-C (DISK-BASIC li K 7 4 7"f^f*^ x JfH «fc >) 

otlit. Ztllt*)*v ' & CLEAR * *fTl" •& «T<7) HIMEM (FC4AH) <0 fcl £ CI 

±&T"^ x?«g£ftiEL^B#^-^-i'J7<o±K7 h*ux£* 2.19 1c* 





>tV7 




aHf--xU70±IR 








&HF380 


V--(HB-701FD) 


1DD 


l 

2 


&HE68C 
&HE276 


V--(HBD-30W) 


2DD 


1 

2 


&HE48D 
&HDE77 


3C£(HX-F100) 


1DD 


1 

2 


&HE68E 
&HE278 


L'??-(HC-F303) 


1DD 


1 
2 


&HE68F 
&HE279 


i7V/\(FD-05) 


2DD 


1 

2 


&HE48D 
&HDE77 


«TF(CF-3300) 


2DD 


1 

2 


&HE48D 
&HDE77 



-f 7'HI£<7)Bf r CTRL*-j trWkfc** 



552.19 ifcx-f X^H«CJ:»a.— |f-xy70it» 
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IB 2 SB BASIC 



0000 



BASICS yf-rfijj 



8000 



(BOTTOM) 



□L-lf-x U T 7 



(HIMEM) 



32K 



FFFF 



F380 



y^7A7-n IJ7 7 



8K 



16K 



&) RAM§*#32K/\*-f HU±T*oTfc, BASICfcfcffiLT 

MSX2(ifc^Tte, fc-532KA-f h&RAMT f -r*^i:L*C 
BASICS b^«i:^oT^ -5. 



02.6 BASIC*- KT0>y* ijtfmiB 



SrU, MSX 2 T7°n /7AS:f^5#^ a— *f-x g 7<7)±E7 Y v x t L<li— *fftv* r 2DD 
2 K?>f TjtoTj X^^S^H^^itm^iJ^-C, 8000H#Jft-DE3FH#Sbfi^jsS;-rsj: -5*6 

^- x a >"7 0 n^vA(i:^^b-f HIMEM ^W#*flte^*t>* *»^»^t*jt U*V^ 9 i^W 

1. 9— ^xiJTi'Jot- ^TVWc-fa 

2. 7-?iiJTt BOTTOM #>fc5tfiH"S 

3. K9>fV^|fcifc^fe+Jk7C^Lr#±i-* 

MSX (ifV x^^li^tltv^fA^ SHIFT *-*£J¥L£# f fc U-fe^ K1:4^ fc J: 9, 

tMift-fat, MSX (2 2 F7 0^f^ x^7-^xiJ7^oTL^^t(±C2 F'7 
4 7V>:> S a u-^tifi6ffl?iiS), ^ i 9 MKi CTRL ij** y h-rscii 

biz lot, ^ L ttA— x 'j r £*i^-f r t a*-e £ i t. 
3.2 a— if-xyz^lBI 

BASIC «ffll*(:x-f-x 'J T^ifcoX 1 izfabtlX v^*^02. 74c:, -f-fib^x g 7#r 
t^^feM* ot^4^ifSiS:jfo7-;x 'J 7£S!2.20 (C^L41". d<?)i7~?x ij 
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BOTTOM- 
TXTTAB- 

VARTAB- 
ARYTAB- 
STREND- 

SP- 
STKTOP- 
MEMSIZ- 
HIMEM- 



BASIC 



7 U -x "J T 



x— if— x "jy^TPl 

(MSX2T1i8000#i^) 



BASIG©F«gg|5«ii 



.7 x— !f-x y 70>#IB 



xyr* 






x-^-x U7 7 


[ BOTTOM (FC48H)] 


U-fe'y hB#C7) [HIMEM (FC4AH)] -1 


7°P^7Al'J7 


[ TXTTAB(F676H) ] 


[VARTAB(F6C2H) ] — 1 




[ VARTAB(F6C2H) ] 


[ARYTAB(F6C4H) ] — 1 


I^IJ^xUT 7 


[ ARYTAB(F6C4H) ] 


[STREND(F6C6H) ] — 1 


7 U -x 'J T 7 


[ STREND(F6C6H) ] 


[SPUy7^] - 1 




[SPUv*?] 


[STKTOP(F674H)]- 1 




[STKT0P(F674H) ] 
[ FRETOP(F69BH) ] 


[MEMSIZ(F672H)]- 1 


7 T -f JU=I > h □ — JU7 □ v <7 


[MEMSIZ(F672H)] 


[HIMEM (FC4AH) ] - 1 




[ HIMEM (FC4AH) ] 


x-tf-x u 7omt> U £ X* 



H2.20 #xijrO)|||*Si:l^7TKux*^o7-^xy7 



&x— *f-x >J Tc7)m»J^UT^7p;L t f. 



• BASIC yn^^AxijT 7 

BASIC t«L/:yo /7A(i, x 'j 7*>TKT K > X (MSX 2 Tii 8000H #Jft) 
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fg2£[5 BASIC 



gftfftttt BASIC 7°u/7Ax 'J T^td^CfiiLtfc 0, "7°n /7A|Wl:«ffl? 

n^^ic^PLT, ift"*flt^ff3Ftf)fc Affile $*i 41". £ 0.^^^^^^ £02.8 
feTmH"SiCW3&'*»l *1\ 



02 



04 



08 



8»S 



i i_ 









i — i ' i 




03 






I 



T T 



mm 



(2/W h) 



7 s — *3fsflS0>:£3 

(2/<-f V) 



1 

(2fc7C»X2/\'-f H 



] 



DEFINT A : DIM AA(2,3) 



02 41 41 ID 00 02 04 00 03 00 00 00 00 00 00 00 

J 1 1 1 1 1 1 



1-*7C<7> 
1 



AA(O.O) 



AA(l.O) 



AA(2.3) 



02.9 emftonams* 

£ 4 £ "OUT OF MEMORY" X7-|:^')Jt. BASIC CO FRE MicT" PRINT FRE (0) 
BASIC f7?i'J 7-Ct. GOSUB FOR 2f <^M?H»KJ:tt7 K U 
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3^ BASICOftSMiii 

X¥nWk<r>n&lt W&- 1 & fe <^ fcHUB 5 ft & WKT, ±&r K w x fflu b IB k ft ffl ? ft t v » 

frfc, .l^lIWc 7 )*^ £ It BASIC CLEAR :£cofg 1 S —fi ?!ffi&t I Z tVT 
4TI#NM*aQ0'**f ^Iltjtf?|l4f. ^<7)i'JT^-r^f€bft-rL^ -5 t "OUT 
OF STRING SPACE" t & 0 £t. BASIC <D FREM&T PRINT FRE (" ") tWmth £ t 

77^ /woflHlt*fiP , t'S«*C, 1 7r ^urticiOBH (267) /<4 F^coiltt^mbftS 
-f, 77-f A'V^odJ-^HWtfelWPft*^ BASIC fiOMAXFILES*-C*f&5E-e#, 'J -fe v F Nffi 
7?4/Ho^ (MAXFILES=1) WiRtt^HXb ftt^i"f. L**U * ft £ {±SU tc SAVE, 
LOAD^4r<7)^i6lc, t^F*^fef 1 o^-c7)M*A i 1f^$ftT^-i.^T", ^{CJidfti^t 







M * 


+ 0 


FL.MOD 




+ 1 


FL.FCA 


BD0SEFCB / S<7>?tf ?f >2 (Low) 


+ 2 


FL.LCA 


BDOSfflFCB^<7>#-< (High) 


+ 3 


FL.LSA 




+ 4 


FL.DSK 




+ 5 


FL.SLB 




+ 6 


FL.BPS 


FL.BUF<7)f&JI 


+ 7 


FL.FLG 




+ 8 


FL.OPS 




+ 9- 


FL.BUF 





852.21 77-f ^3 f h a-^7'n y ^(FCB)OTiKS 

CLEAEi^MHcJr-p-C, * b*> tAiOfWltlMIL"riJ < 9 it. 

£ft-C^£r^ift£-l±* o/: < £ L £ ^/C <0 -CttitX T < fcT?^. £ft, H^^^X-^/Kft * 



69 



W>2U BASIC 



BLDCHK + KF377H + 1) 



FCBBASE(F353H) 



HIMSAV(F349H) 



bload, bsave;u-^: 

(19H'W h) 



FCBX> f> IJ 
(25H* (FILMAX)A-f h) 



2.10 t^^07-^i'J7 



3.3 BASIC ■fuf^&nlfemm 

***** ») *1\ 



hHten-K(8000H) 



00 













-K(EOL) 


| X X XX 


XX XX 


XX XX 


• X X 


00 





XX XX 



XX XX 



XX XX XX XX 



XX 



00 



XX XX 



XX XX 



XX 



XX 



00 



x** Ht*7=l-K(E0U 



00 00 



02.11 



^^^»)7°n7^A^tf#-^^tt?fLT^»), ilflfli 0-65529 (0000H-FFF9H) <nm< 
A9*1\ U *aS(9l#i-*^ ifc <t 0 65530 W±^ft#^^^^>C t tnrtg-ci-^, LIST 
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3^ BASIC©l*lSI5*Si£ 



• x + X h 

r CHR$ (1)+ (7*7 7^ 7?^f + 77i'3- K + 64)j <F> 2 Y (2X^6j~) ~CfaM$tl 



> 


EE 


CMD 


D7 


ERR 


E2 


LIST 


93 


PAINT 


BF 


SPRITE 


C7 




EF 


COLOR 


BD 


ERROR 


A6 


LLIST 


9E 


PDL 


FFA4 


SQR 


FF87 


- 


< 


FO 


CONT 


99 


EXP 


FF8B 


LOAD 


B5 


PEEK 


FF97 


STEP 


DC 


+ 


F 1 


COPY 


D 6 


FIELD 


D 1 
b 1 


i np 


P P A P 


PI AY 
r Ln T 


C 1 


STICK 


F F A2 




F2 


COS 


FF8C 


FILES 


B7 


LOCATE 


D8 


POINT 


ED 


STOP 


90 


* 


F3 


CSAVE 


9A 


FIX 


FFA1 


LOF 


F F AD 


POKE 


98 


STR$ 


FF93 


/ 


F4 


CSNG 


FF9F 


FN 


DE 


LOG 


FF8A 


POS 


FF91 


STRIG 


F F A3 




F5 


CSRLIN 


E8 


FOR 


82 


LPOS 


FF9C 


PRESET 


C3 


STRINGS 


E3 


¥ 


FC 


CVD 


FFAA 


FPOS 


FFA7 


LPRINT 


9D 


PRINT 


9 1 


SWAP 


A4 


ABS 


FF86 


CVI 


FFA8 


FRE 


FF8F 


LSET 


B8 


PSET 


C2 


TAB ( 


DB 


AND 


F6 


CVS 


FFA9 


GET 


B2 


MAX 


CD 


PUT 


B3 


TAN 


FF8D 


ASC 


FF95 


DATA 


84 


GOSUB 


8D 


MERGE 


B6 


READ 


87 


THEN 


DA 


ATN 


FF8E 


DEF 


97 


GOTO 


89 


MID$ 


FF83 


REM 


3A8F 


TIME 


CB 


ATTR$ 


E9 


DEFDBL 


AE 


HEX$ 


FF9B 


MKD$ 


F F BO 


RENUM 


AA 


TO 


D9 


AUTO 


A9 


DEFINT 


AC 


IF 


8B 


MKI$ 


FFAE 


RESTORE 


8C 


TROFF 


A3 


BASE 


C9 


DEFSNG 


AD 


IMP 


FA 


MKS$ 


FFAF 


RESUME 


A7 


TRON 


A2 


BEEP 


CO 


DEFSTR 


AB 


INKEY$ 


EC 


MOD 


FB 


RETURN 


8E 


USING 


E4 


BIN$ 


FF9D 


DELETE 


A8 


INP 


FF90 


MOTOR 


CE 


RIGHT$ 


FF82 


USR 


DD 


BLOAD 


CF 


DIM 


86 


INPUT 


85 


NAME 


D3 


RND 


FF88 


VAL 


FF94 


BSAVE 


DO 


DRAW 


BE 


INSTR 


E5 


NEW 


94 


RSET 


B9 


VARPTR 


E7 


CALL 


CA 


DSKF 


FFA6 


INT 


FF85 


NEXT 


83 


RUN 


8A 


VDP 


C8 


CDBL 


F F AO 


DSKI$ 


EA 


IPL 


D5 


NOT 


EO 


SAVE 


BA 


VPEEK 


FF98 


CHR$ 


FF96 


DSKO$ 


Dl 


KEY 


CC 


OCT$ 


FF9A 


SCREEN 


C5 


VPOKE 


C6 


CINT 


FF9E 


ELSE 


3AA1 


KILL 


D4 


OFF 


EB 


SET 


D2 


WAIT 


96 


CIRCLE 


BC 


END 
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LEFT$ 


FF8 1 


ON 


95 


SGN 


FF84 


WIDTH 


AO 


CLEAR 


92 


EOF 


F FAB 


LEN 


FF92 


OPEN 


BO 


SIN 


FF89 


XOR 


F8 


CLOAD 


9B 


EQV 


F9 


LET 


88 


OR 


F7 


SOUND 


C4 






CLOSE 


B4 


ERASE 


A5 


LFILES 


BB 


OUT 


9C 


SPACE$ 


FF99 






CLS 


9F 


ERL 


E1 


LINE 


AF 


PAD 


FFA5 


SPC( 


DF 







m.22 +H3-K-H£ 
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S&2SI5 BASIC 



16iH»(&H) 

ffM(RUNN) 
10~255(7)S»(%) 
0-9(7)Sffi(%) 
256-32767(7)^ (%) 
3M*/£ISi&( ! ) 

fmsmmm 

2iH»(&B) 



OB 


XX XX 




oc 


XX XX 




OD 


XX XX 




OE 


XX XX 
1 



OF 



11MA 



1C 



ID 



IF 



X x 



xx xx xx 



xx xx xx xx xx xx xx 





1 1 1 






'B' 







02.12 x*X l> "txoattJBit 



Kit$n.i1*. ffft^&.^^fe&ico^Tlifcfctj^^W^X^ 0 -/ 7 (Mathematical Pack- 
age)<7)|(iWt|S| tfi-** ±IE«oJ: 9 Cftlt^ft b T iEOl&T-fB'lt? it I. L t < ftf? 

vrnx-im^tii-f: 
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ZtltX-mWltzk ill, MSX BASIC ver 2.0 t*3&;*jfc*ltB£ if IX^it A', £b(cHff 
«>fc, BASIC * Afc^fflldSlfc £.4:t*&Ali*fcjB^-as.< ^^. v> < °** 



4.1 



BASIC ^bCO^xxfgconft/'/iilli, WT^*)«-riT^^-r. USRMgt^ v nw + li, sim 

® DEFUSR^-C", -7-yymy°^9'y^<nmfifM^T Vk*%MM&.&. 
<D USR M$c x>|§£ of tFlht. 

© Vxxfg*pfc BASIC (;M£*§£-li, RETffc^(C9H)£^?r!-S. 
W C000 Si^H^^T Ki/Xtii^v-/ >f§7°o 7'y M.^l/tHt. 

DEF USR=&HCOOO 
A = USR(0) 

4.2 USRKI^^imirMUfiCcfcSx-^^^tt^L 

b asic ^ b x > §§ t: 5 1 ic * at t ^ x > mm ? i ± u x x ? a ^ w # -p * w m £ % & z 
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fg2£|5 BASIC 



2 


2s w bmm 


3 




4 




8 





£2.23 U t>X 9AlZit\ # *l 3 5 l&<Z>S! 



2/W KS&S! 



— > 


+ 0 


+ 1 


+ 2 


+ 3 








X X 


X X 


TtiL 




/£) xxii, 




— > 


+ 0 


+ 1 


+ 2 


+ 3 










im 












+ 0 


+ 1 


+ 2 


+ 3 




+ 7 




— > 






mi 




mm 


mm 
















+ 0 


+ 1 


+ 2 












TitL 







02.13 3l»i::J:*fii0>sbfc*:ft2f 



List 2.1 



print string with USR function 

to use, do DEF USR=&HB000 : A$=USR( "STRI NG" ) 



CHPUT 


EQU 


00A2H 




ORG 


0B000H 


RDARG: 


CP 


3 




RET 


NZ 




PUSH 


DE 




POP 


IX 




LD 


A, ( IX+0) 




LD 


L. ( IX+1 ) 




LD 


H, ( IX+2) 




OR 


A 




RET 


Z 


RD1 : 


PUSH 


AF 




LD 


A, (HL) 




CALL 


CHPUT 




POP 


AF 




DEC 


A 




RET 


Z 




INC 


HL 




JR 


RD1 




END 





; character output 



'.parameter is not string 

;IX := string descriptor 
;get string length 
;get string pointer(low) 
;get string pointer (high) 

;if length=0 



;get a character 
;put a character 



4* -?*/>mt<DV>$ 



tt£ IX BASIC KSI^tti^TSi-f. VALTYP (F663H) 

i vmfc* basic ^fe^sisfc^sa^^t^^^Mi-s^ t i^mxt. ttt*u x^mmm 

4.3 ^<7)±if* 

MSX TiiJlft "CMD" t "IPL" fcV*? i^fg^*«ffl JbfcoTiJ'J, Z^m^y y 7 (* 
tx^ftl FEODH, FE03H) £ g^Ti^ L ^tt*^^ ^ > ^> 4 ± 9 

■J*r2.2 CMD^<7)^IS 



List 2.2 make CMD command ( turn on/off the CAPS LOCK ) 

to initialize command: DEF USR=&HB000 : A=USR(0) 
to use command: CMD 



CHGCAP EQU 
CAPST EQU 
HCMD 



0132H 
0FCABH 
EQU 0FE0DH 



ORG 0B000H 
CMD initial ize - 



LD BC5 
LD DE, HCMD 

LD HL , HDAT 

LDIR 
RET 



new HOOK data 



HDAT: 



POP 

JP 

NOP 



AF 

CAPKEY 



executed by CMD 



CAPKEY: CALL CHGCAP 

LD A, (CAPST) 

CPL 

LD (CAPST), A 

RET 



;CAPS LAMP on/off 
;CAPS LOCK status 
;CMD HOOK 



-(7)^£l|;fTf &£CMD=|-7> K/r*gi££ti& 
;NEW HOOK SET 



END 



7>y 7 izmz &tsWctiw "pop af" i±, z<7)^*am" &)m$$<r>mz x? v ? \zn*tih 

Y\/X*ikXi>Tz»b<F>i)<F>Xlr. Z.tl%J<tlX&fr%^t, "RET BASIC 
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fg2£|3 BASIC 

4.4 CMD^0|£3S 

g^DfLfaiLfe^, HL BASIC r^-X h fCD "CMD" c?)#;c7)feS£ffil-t^i1-a> 

££;fc>J'iSI*ja&;u— fitTlc*L*"f". 

• CHRGTR (4666H/MAIN) f^fx t 1 n &+ (H2.14). 

Xii : HL <— r x h fr«f r K^x 

Z77 7'^* ( : ifcfiOOH) frMiTON 
CY777'-0~9^f, If ON 

«• : ( HL + i) h*>b i A^'jihi-. x^-xiixJfvras. 

• FRMEVL (4C64H/MAIN) r*x r ^^ffFfffitS (U2.15). 

A*> : HL-r^-X h ^^^(^TfeslT KVX 

tb* : HL*-5t<7)#:c7)T Kwx 

[VALTYP (F663H)] *-afcJtfC 2, 3, 4, 8<Offl**AS. 
[DAC (F7F6H)] -^cofFfffilS* 

• FRMQNT (542FH/MAIN) ft* hlHttrara-*- *. 

A^3 I HL x h ^ft^ftsIT Kwx 

thtl : HL <-ft7)#;coT Kwx 

li "Overflow" xy-lML, BASIC KW^HS^S. 
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4^ V2/>g£:©y>i27 





A 






0 






B 






BASICS* h 














0 





T 

HL 



r 



- ^-XtiT^y T 9 £ ft 6 



T 

HL 



r 



CY 



A 






0 






B 




0 



t 

HL 













: | _ | B | = | 0 | 






A 






0 


Z7?4W0N£tt« 



t 

HL 



02.14 CHRGTRtf>Aa32lW!8 



B 




A 




3 


+ 


1 


0 


0 


/ 


2 


0 


0 




C 




0 



T 

HL 



ma 





B 




A 


* 


3 


+ 


1 


0 


0 


/ 


2 


0 


0 




c 




0 








t 



DAC 



VALTYP 8 *-tz£jLttitma&&kto*i 



02.15 FRMEVL^)Alti**Ui 
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312 3$ BASIC 



• GETBYT (521CH/MAIN) Sfcl'<>f Y &&mX'Wffit & . 

Xti HL^r^-x h tpcr>j^cr>%m<7)7 F>x 

tati : HL <-ftcr>iikcr>7 Kwx 

A, E«-5S*>fFflMg£ (At E £ li IH IMt**A&) 

"Illegal function call" X7-^14L, BASIC KU^WfcJSS. 

• FRESTR (67D0H/MAIN) 

A* : [VALTYP (F663H)] «-S (*^ffl"C«rv»fcx?-fc«r*) 

[DAC (F7F6H) ] «-xMJ> / • fU X 7 'J -f9^<T)KA > ? 
ihti : HL^x h ij >7" • f'V X? 'J y°9^cr)iYU y J 

mm : frmevl ?fttt^mw<n&&£3:¥5immzm»i, %<nx y u > r-f w x ? u 

^^iJ4-fFfffiL^«^(ifJEco FRMEVL ilA^TWT<7) «fc -7 

CALL FRMEVL 

PUSH HL ; r^rX h #4 > ? £ -fe- 71" £ 

CALL FRESTR 

EX DE, HL ; X h 'J > 7" • T'V X ? U 

POP HL 

LD A, (DE) ; AA5-*tte*£*5(«.*5*#4 

• 

• PTRGET (5EA4H/MAIN) *ft*>***7 Kvx*#6 (02,16). 

A* : HL«-r*x h+^^^feSTT Kux 

[SUBFLG (F6A5H)] -0 : #*fi^», 0 : - K$l&ft 
fcfc2j : HL<-g&$c£<7)#c<7)7 Ki/X 

fc*^!*, •U*^>lt«fctf*><l*. [SUBFLG] c^fit^ 0 fiM^fcRfeLTfc < t, E$|*MH4 
^g*-Cfi£<, *<n^m<r>%MT Ki^X^#fetil>. 
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A 


A 




B 


B 




T 

HL 

SUBFLG 


0 








A 


A 




B 


B 




1 

DE xx xx 
i 


T 

HL 





At) 


A 


A 


( 


3 


) 




B 


B 




T 

HL 

SUBFLG [jT] 




Hi* 


A 


A 


( 


3 


) 




B 


B 




DE 


1 - 

XX XX 


t 

HL 

«H£&A A (3) <7>rt«#*> * 7 K 







A 


A 


( 


3 


) 




B 


B 




t 

HL 

SUBFLG [TJ 






A 


A 


( 


3 


) 




B 


B 




DE 


i 

XX XX 


T 

HL 

*-ie^J^AA(n)(7)^gI7 7 KU* 



02.16 PTRGET<7) Atii^ tttt 



• NEWSTT (4601H/MAIN) ffitwf^xF^tS. 

Xti : HL<-Hff-t^T^x F cor Kux 
4^3 : 



fg2 2[S BASIC 



3 AH 94H OOH 



NEW 



t 

HL 



[112. 17 NEWSTT<7)/--*<7)^^ "JR£ 



dilb^rt^^-f-Xi, BASIC f^rX h t ? h ti ^"C* & xy-^IiLfci 

&{± BASIC tH^c7)x9-^a^^iXi1". 7 y^H.ERR6(FFBlH)0##^ 

r 2.3). 



List 2.3 



Your own error 

To use, do DEF USR=&HB000 



A=USR(0) 



HERR 


EQU 


0FFB1H 


; error hook 


SYNERR 


EQU 


2 


;syntax err code 


CHPUT 


EQU 


0A2H 


; character output 


NEWSTT 


EQU 


4601H 


; run 


READYR 


EQU 


409BH 






ORG 


0B000H 






command 


initiali ze 






LD 


BC.5 


ISET NEW HOOK 




LD 


DE , HERR 






LD 


HL.HDAT 






LD I R 








RET 






HDAT: 


JP 


ERROR 






NOP 








NOP 








error routine 


x 7 - i f j u - ^ ><n n W 


ERROR: 


LD 


A , E 


;when in error, E holds error code 




CP 


SYNERR 


;syntax error ? 




RET 


NZ 


: no 




LD 


HL , DATA 1 


; yes 


LOOP: 


LD 


A, (HL) 


;put new error message 




CP 






JR 


Z.EXIT 






PUSH 


HL 






CALL 


CHPUT 






POP 


HL 






INC 


HL 






JR 


LOOP 




EXIT: 


JP 


READYR 




DATA1 : 


DEFM 




;new error message 




DEFB 


07H.07H.07H, 




END 
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4^ ?*/ymt<ovy$ 



4.5 «ya*ffiffl>t 



Z80CPU izlt INT fc NMI^2o^9J0&*S^a*A») ^t^, MSX T*«ffl L T V* & <7)|± 
INT^^rt. INT*^(C(±60 [Hz] <7)fg ^*A# § iVtiJ f ) , l#te60EI<5O^^^«l*)ii^ 

:^^^|l]i)M;i^f^|±, &$*X7 7 ? H.TIMI (FD9FH) ^^>>V°Li1". £<7)7 
r r -eft* LfcltfUffr &v^f±, jlUfc: - £fi RET $rftiPWfaHX& 2> tflfTttf, Ta X 

mz&thtzin hm&mm<mmm^tt\z tcixtii <r>x\ mm^yy x h jEHnzmftv 



List 2.4 How to use HOOK safely 

This routine uses TIMER INTERRUPT HOOK 

and turn on/off CAPS LOCK 
To start, do DEF USR=&HB000 : A=USR(0) 
To end, do DEF USR=&HB030 : A=USR(0) 



CHGCAP 

CAPST 

TIMI 

JPCODE 

TIMER 



EQU 
EQU 
EQU 
EQU 
EQU 



0132H 

0FCABH 

0FD9FH 

0C3H 

020H 



;CAP LAMP on/off 
;CAP LOCK status 
;timer interrupt HOOK 



ORG 0B000H 
interrupt on — 



INTON: DI 

LD HL , T I M I ;OLD HOOK SAVE 

LD DE , HKSAVE 

LD BC , 5 

LDIR 



LD A, JPCODE ;NEW HOOK SET 

LD (TIMI), A 

LD HL , I NT 

LD (TIMI+1),HL 

EI 

RET 

ORG 0B030H 
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W>2U BASIC 





1 nterr put 


off 


INTOFF: 


DI 






LD 


HL , HKSAVE 




LD 


DE , T I M I 




LD 


BC , 5 




LD I R 






E I 






RET 






i nterrput 


rout i ne - - 


I NT : 


PUSH 


AF 




LD 


A , ( CAPST ) 




OR 


A 




JR 


Z, CAPON 


CAPOr h • 


LD 


A r PAt HIT 1 \ 

A , ( COUNT 1 ) 




DEC 


A 




LD 


( COUNT 1 ) , A 




JR 


NZ, Fl N 




LD 


A , T I MER 




LD 


( COUNT 1 ) , A 




XOR 


A 




LD 


( CAPST ) , A 




LD 


A , 0FFH 




CALL 


CHGCAP 




JR 


F I N 


CAPON: 


LD 


A, ( COUNT 2 ) 




DEC 


A 




LD 


(COUNT2) , A 




JR 


NZ, FIN 




LD 


A, TIMER 




LD 


(COUNT2) ,A 




LD 


A , 0FFH 




LD 


(CAPST ) , A 




XOR 


A 




CALL 


CHGCAP 


FIN: 


POP 


AF 




CALL 


HKSAVE 




RET 




COUNT 1 


DEFB 


TIMER 


C0UNT2 


DEFB 


TIMER 


HKSAVE 


NOP 






NOP 






NOP 






NOP 






RET 






END 





; RECOVER HOOK 



;old HOOK cal 1 



;old HOOK save area 
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BIOS £1$? Sftli, /n- K^xTi V7 h ^T?:«L 7J-'>- ^xT«K?toi 

^TAffi»«flltff ^llHatt, ^ibf BIOS tfifflLT < «?Vv(fe*rL VDP CiLTiil^ 

BIOS (i MAIN-ROM 0) 0000H # * fe & J i> x * > "7° f - 7* )V £ |M L T Pf tB § ft & T. 
MSX2 SUB-ROM £ i m%<r> 9 * V?T—*f-MPh % , - atitfe^tg^t^tb L £ 
1". ^t>/f-7';wMfe^i 0 BIOS <?)ft^|±^N- K^xT^^g^«t^te ? jS^^^(i 

lf£*t&. BI0S^^>>"7°r-7Vu«^^T Ku *£n?t/ftLT^& <fc ? £W 

*>^*t^, &< 4t fc t##it*ti?*tiv^< *f?vi (APPENDIX BIOS-K*# 



MAIN-RAM CO F380H — FFFFH #tife(±, BIOS k BASIC 7°'J ^60*7 — ?x >J T~Ci~ 

fc¥#9.?#LTv>&m^%fc tflMt^**/,. 7*4 x ?0<7- ?x 'J 7o^T(i r 3.1-^ 

— «f — x U Tj OJl£#MLT< rtf?v\ 

• RAM ZX&yfift-f >*0)$imt 

%m®L A 0# C7) RAM <7) |*| § tt ^jg"C, x X T Ms <F> V - ? x U TI^ MMfc £ ft * * 

/I. 7-^x 'J T^^^fb(iTV 0 'J ^r— i> g >-"7°n 7'yAg#Tif < £T3 i\ RAM 



• BIOS 
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BASIC 

V OOH X'hhZt *m¥fLX^hizisb\zW)frtcW7 f- fffo ') , mmiz^ 1 ) iLtz. 
ROM \ U 7 ^"0 INIT ;u— f-v 5 3$ 7 a^tfftfcBf^X 7 7 9 #4 >7<7)i£. 

l>Z?y 7X4 > 9<^m { 'l^ < it. X?v £#4 >^(7)Wfb*tThi:^7"D77A^ 
£*>.fcit>fc»*U S Lfc. INIT yu-f vt'feKiL, *<7>* *^S*^< (oi 0 f 

-( xy^jlffiltS^ BASIC 4 >?-7°'J 7£ffi i&Wfr'tc^) 7°n 7'7AliA^/bf 7 
9X4 >?£V)MblX< ftf5v\ 

• *£3S BIOS (7)7- * x IJ 7" 

&31BIOS a— xo-y h^')^xbfL-tt CPU A f 7-?xi)7^ T 
HiiC, X? 7 9 & C000H #ilt>J: •) h±mzM:^X < rt?3v\ Ht*tf>«S*C, RS-232C<0 
FCB h 8000H #itH «fc •) ±ffiKj!v»"C < t\ 

?V<4 x K?*'** BASIC *»fcPflftLl) +T7'^--f ><7) J: 7 ffe(7)7*o Ai [HjB#ic / 

• 'J l-i?4t-5.7°n 7"7Ali, 7<7)*tftK#K£&£HL£-t. 

h ij yi?<7) INIT ;w — •?->>&* BOTTOM (FC48H) *>* BOTTOM tSfl^ 

BOTTOM <7)ra^g^-<7) 7-7 je. U Ti ITi^L ? f>»C, -?■ <T> 7 - 7 x 'J T CDT K u X £ 
SLTWRK (FD09H) ii>ixn 7 h gljtcflj 9 ST £>;ftfc 2 *M \ 0>fttt£fiflft L 4 1" . I¥L< 

• 7 7^ 

ttX !±", RS- 232C h 'J 7 'J t><m ») jA^^CO th IZ 7 7 7 £ # £ & £ lk<7) il - 

\ U 7y'iflt77^|^i^ RS-232Ct07>-F >J 7 i?liM 0 ii^7 7 7 Z&Mf h Z. 

t&x*£%< %-oXL$^i-t. z.nxitcz.tzmtfcMz, 77 9 ^m^^ihm^-izna 

HUC0 7 7 ?<7)rt^ (^IJT"I±, RS-232C # — h 'J 7 xCOflJ') f->^??H >7-Xn 7 

Bft/'th-r^ it, -ec7)v-y 7£«^7 1 i-cv>a#- h ij v : J-t-<xizmm*mi, x 1 i,zix < 

(02.18). PL < l±SS5aB7*£#HaL-C< fc??^. 

• VRAM 0fflJ(JHt 

7 7° 'J y-y 3 > • 7°o ?*7Ajgt&B#<7) VRAM tfOft^fi^TETt* 1 b VRAM li^&ktlD 
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5* \jv ^nym^±.O^ykM 







yP^'^A 1 











7v$ 








7 P Py?A 1 








IU2.18 







• VRAM C7)^m 

MODE (FAFCH) «t'7H, h* •* fc 2 "C VRAM #S £*fl h Z, t i<T ££t (*. 2 . 24). 



[FAFCH] 


VRAM C7)^M 


If? h 2 


fcfy h 1 


0 


0 


16K(MSX1) 


0 


1 


64K(MSX2) 


1 


0 


128K(MSX2) 



• BASIC (D/<-¥ a >%% 

77* U r—i, s >-7°n7'7A^' BASIC (7V<-x 3 >-#§-£fclS fctfjfCJi, lilTOJS*'* 9 
St. 

1. MAIN -ROM (?) 2DH #Mfe<0W##Mtf (00H=verl.0,01H=ver2.0) 
2 . ver2.0 WPiKii EXBRSA (FAF8H) SUB-ROM OX o •/ F T K v x^'Ao t>|>. A 
-p-Cv^lttLff (00H) verl.O-C** 

it. 

• FW'J, &3M£* F , PRINT USING O*^; 

ID^M hi ^9 ROMrt«73lf«*StOC: fc"P.(BB2.19), **<0«JS* f h*> 0 , &ll<OMSX(c 
ttfc-f-* + (SS2.25). 
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fg2£[S BASIC 



2BH 



b 0 
bi 
b 2 
b 3 
b 4 
b 5 

b 6 
b 7 



2CH 



B* 

V fcfx h 



□ 



0 : 60Hz 

1 : 50Hz 



b 0 
b, 
b 2 
b 3 
b 4 
b 5 
b 6 
b 7 



B* 4 
7 ^ U t> K £' 5 
y^>x 6 



PRINT USING^^(7)'^ 



H2.19 ID/<>T h(7)(*i^ 





TV-tr^ h 






PRINT USING 








B* 


NTSC (60Hz) 




SCREEN 1 


& 


@ 


¥(x» 




PAL (50Hz) 




SCREEN 0 


\ 


& 


£(*>K) 




PAL (50Hz) 




SCREEN 0 


\ 


& 


$ ( W 




NTSC (60Hz) 




SCREEN 0 


\ 


& 


$ ( KJU) 




SECAM(50Hz) 




SCREEN 0 


\ 


& 


$ ( KJU) 




PAL (50Hz) 




SCREEN 0 


\ 


& 


$ ( KJU) 




NTSC (60Hz) 




SCREEN 0 


\ 


& 


$ ( k;u) 


> 


PAL (50Hz) 




SCREEN 0 


\ 


& 


$ ( MO 



H2.25 HSIJC7)MSXtt^ 

MSX l:lixxt-7°y-t> X«flga**> ») i 1":** (APPENDIX #JBO, £L BASIC co 
PRINTS, BIOS fc iO'BDOS n -MMSX-DOS) ct) =7 > 7-/i^^T^Wi:^ i * ^ 

--7°>-^r >x(7)jttg(i,DEC^ VT52 s tvi/j3£t/h—x** h IUH19:?- s i-)wyr-f 



• BASIC CZM5^>* 

MAIN-ROM (7) X n -y h ZWRLtz'fa MAIN-ROM <n 409BH > ^ > 7° L T < tz ? 

i\ BASIC^7-^x 'J Ta*«aT^fr(tfU£, BASIC 60 a ^ >- K A#4£B£& 9 * 1". & 

t -5 lo^j&i LT, rtffi^— f->"C*S NEWSTT (*2 3&4.4#J80 
^:>CJ;oTMt7: fc**-C& 41" (0220). 
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5* V7 h^x^BH%_b©lS}3ESc 



( : END) 



3AH 81H OOH 



END (SS) 



t 

HL 



^-AX^- h<7)£tf>(7)NEWSTT<7)A^f££ 

BIOS ^ BASIC 7 _ ? x ij 7£®JEL&^<fc j %J£1l&%Y—&'fi— h U -/ ^irifPli 
ROM^^^r^ "INIT" (7)MC7°n /9^*fjWM&7 K^X^#< :tt, 

*il£j&tt££<ft(::, FEDAH "H . STKE" t ^1 7 y ») *-f*»fc, h V 

0, TV x?a*&;fif£DISK BASIC <9«l**<iS oWtW7^ #*Wfch ? ft * I"** , § 
(APPENDIX #RB). 
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BASIC 









1. 


NEXT without FOR 


NEXT XlZttfcf 5 FOR Xj^fclv. 


2. 


Syntax error 


«3tu:RU a** a. 


3. 


RETURN without GOSUB 


RETURN 3t £ GOSUB %0%$0i!f*tflXV%l\ 


4. 


Out of DATA 


R E AD £ "CSc V* # x - * 0* ft l\ 


5. 


Illegal function call 


iw»<7>fl6v.^u:R u *** 5 . izm [ ) 3 . 


6. 


Overflow 




7. 


Out of memory 


7 U -x y < ftofc. 


8. 


Undefined line number 


I JHMW 7 □ A (Z ft l\ 


9. 


Subscript out of range 




10. 


Redimensioned array 




11. 


Division by zero 




12. 


Illegal direct 




13. 


Type mismatch 




14. 


Out of string space 


X*M«**ft < ftofc. 


15. 


String too long 




16. 


String formula too complex 




17. 


Can't CONTINUE 


CONT 3 v> K®X?T**"CS 5JK3ffi-C(iftl\ 


18. 


Undefined user function 


DEF FNXT****lT.^ftU^.-1f-*«Blft*fl| 


19. 


Device I/O error 




20. 


Verify error 


^■t'y h ^:> z E | Jc7)yp^7A^1l|L:T-4^ N . 


21. 


No RESUME 


x^-^iJl;u-^>(z RESUME Jt*<ftV,\ 



88 



5^ hOxymm±<om±M 



22. 


RESUME without error 


RESUME Ximmit:. 


23. 






24. 


Missing operand 




25. 


Line buffer overflow 




26. 
49. 




50. 


FIELD overflow 


FILED &"?j£R Ltty 4 FCD*^fX^266./i-f 


51. 


Internal error 


BASIC rt»ti7-*^4L^. 


52. 


Bad file number 


OPEN $ ilT 7 T 4 JHW" L . 

*t£ L /: 7 7 ^ MAXFILES L /=» 


53. 


File not found 


ffife I fz 7 T 4 jutftei*. 


54. 


File already open 


Z07 7<{ )\>&tTtZ OPEN £tl*tl N 2>. 


55. 


Innut nast pnd 

II IkJUl UQOL w 1 1 \J 


UL/:. 


56. 


Bad file name 




57. 


Direct statement 




58. 


Sequential I/O only 




59. 


File not OPEN 


*S£ L/:77^f JW« S « OPEN £ tiTL^j: l\ 


60. 


Bad FAT 




61. 


Bad file mode 


OPEN #*tTt***- KCJtLT, JEflffcAttia *fr 


62. 


Bad drive name 




63. 


Bad sector number 




64. 


File still open 




65. 


File already exists 


NAME L^77^f tttlf -< X ? {Z 
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BASIC 



66. 


Disk full 


7<X^ <D&£ flttt*<« < &o/z. 


67. 


Too many files 


77^f JU&a* 112 Srfix./- (D^Ztfte 
< fcofc). 


68. 


Disk write protected 




69. 


Disk I/O error 


x-r * * C7) A tdbS ^ + 1 1 & A b *> (7) B *#<fi z 0 . 


70. 


Disk offline 




71. 


Rename across disk 




72. 
255. 






MSX-DOS 



7c MSX-DOS IS, 16fc"y h^v>(7)-ffi:^T^:W(7)*^) MS- 
DOS (D : ,mX\fe Z80CPUffl (DDOSi: UTIiilftfiSOx 

(DMSX-DOS^fflf S l! <t luckol, *fl&T#i«3'n&<D 
fccfoTfei^t'U^?. UsaST"!*, £(7)MSX-D0S(D 




* n 




MSX-DOS 1 14, ^fcnif<7)«fc 3 SrV7 h -)i7ffe 9, F-KflT* "b tefe tt < it* 
c7)-C"Lj: ?*\ **T"(4 MSX-DOS Wj$o«ilE tOV7 h 7 *7*J$&£*<'0»I&£iiL 
T, MSX-DOS £8@4hL-tv>£ *1\ 

1 . 1 MSX-DOS 0#$fc 

■ 

MSX-DOS(4MSX a > t° 7 cotzdbcnT j 7,9 -if^v-r 4 > 9"- yXf Att. MSX 
tfO-t^-Cco^'-x 3 Xc^iSL, MSX 2 £&*«oMSXco£'*>£><7Vn- K "7 x 7±X' t 
< mVffiffiX'-t. itz, MSX fcfcit&'fW X^c7)^i)m^(±, A'CfbfMb ^<7)^*C" MSX-DOS 
ZftlXfthfitt. MSX DISK-BASIC fcfcwt fcWVrtt* < , ^^-1 x^Aib^t-li, 

bdos n-^tuwu msx-dos ^mM^-^wnm^fix^tt. Itzfr^X MSX-DOS 

t DISK-BASIC \Z\$U—<T>T4 X?-7*—?>y YVm^htl, —&<r>'<V a yC%htl& & i 
fc, BASIC i DOS WfW7T>fA*lfctfi 9 #5(4*0 *-«rX,. £*5.Ifctt, MSX-DOS £ 
MSX C07°n 77AiS«ti *«H£* JS t>*"7 T 4 /Hf*»*r*WllfB t V1 7 

• MS-DOS t ©litt 

MSX-DOS (4, 16t'v h » rty:St>m<7>T 4 7,9 ■ *<~<V-T4 > 9" ■ xXfAi IXjfrhtl 
MS-DOS (verl. 25) Srfcitcffra? it, MS-DOS t*I«7Ti^7*-^7 h#J8v>fett 
•t^i-T. -^^46 MS-DOS t7r^^L"<^t"c 7 )S^14^'* r ), MS-DOS WfV X ? £ 
& i n-C t4 /w£ MSX-DOS X-m&m 3te MSX-DOS flf<(X?±»7r^^ 

* MS-DOS ^fflv^Ift^*^ pj tg-C"1". DOS tr##i"|> 3^> FcOW^T" 
t W#i±tt-* f H fetLT v»4 A, MSX-DOS T" DOS L f -l±, f£*16h* 7H* 

ffiffl-r h z\h\zttr> tzm&, ms-dos ^comiiz ttzizt &h o 
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#13 35 MSX-DOS 



$ b [c, CP/M-80 fc x XfA3-/K?)littA { * ') , CP/M ±-effr& § tlfz±Wfr<?>7*v 7° 

h b^zmt-fiz msx-dos xmnnux-t. ztut, cv/umpm±^r-/ 

ij 3 V MSX-DOS ±-C*«fc«fflT i» 4 ii'SfeUft L *"f 4 £ < <soffiitfc V7^x 

7£ MSX a— T-JcJifrtS V7F^i7-^XtUt, MSX-DOS 1**^^®%%%. 

1.2 MSX-DOS (Distil 

MSX-DOS fc^ffl-f 4 ft (C(±, *i£;K64K>M F^RAM £ I MSX £ , CRT, 
T - ^ X 9 \'y -i r 1 ZLXTj X?-f>;-7i^x ROM * f ^-c1". RAM s&*64K>M 
HciRfcirVvSHHif'^ X? Y'y^-ri)^^LXh MSX-DOS (iiefd-yr-f, DISK-BASIC toffl 
%L^fiJfflf"# ^*/v. MSX2f±|«c0 3>t^-^(i, £*>64K>^ h X> RAM £Hil"t" 

S^i^tESftT^SI-*^, A^bf MSX-DOS (c^fSBjt^T"t. f^?'*f ^^7x 
4 x ROM |±, mitfiotaKf^ x 9 Yv4 TKtfjS L T«j|&$tL, K 9 4 TrtSKw MSX 

MSX-DOSl±, 8 6iWf-( Xy K7^7"^-tf,t°- h Lit". fcfc, lF7 0'yXfi»« 

2 K7-f7-y;al,-x3>(l^<?) (•* 7 4 7*£t'V XX v F t £ EtC XfttfeZ. h Z. t X' 

r"4 x 9 ^mmtcm^zm.^- 1 K^mk*-? r 4 ^tiisii*^ msx-dos i±, 

1". Z.<T>TA X9 \z it, 1DD t Pf-tftl h 9 -f 7° t 2DD t Wlt'tl h MM 9 4 7°co 2 ffid;6 f £ ») 
it. itz, %ti%'fi<r>7 \W^[zio l h y •■/ 9fr8 -t?9i tz\i 9 -t ^^co 2«W£* 



94 



i* taw 





1DD, 


2DD,9-fe?? 


1DD, 


2DD,8-fe?? 




0F8H 


0F9H 


OFAH 


OFBH 




1 


2 


1 


2 




80 


80 


80 


80 




9 


9 


8 


8 


1 t??lz-££tiZ>sU hgfc 


512 


512 


512 


512 




2iz?9 


2iz?? 


2-tz?? 


2iz^1? 


FAT<7)+KX' 






1-tz?? 


2iz?? 


FAT^BSt 


2 


2 


2 


2 




112 


112 


112 


112 



i3.1 MSX-DOS<7)+J-*°- hf 5^7-^7 



1.3 MSX-DOS (7) v^xA^ 



• > ^ 'J 7 7 y 

MSX-DOS ^tSV7 h ^x7l±, COMMAND.COM, MSXDOS . SYS, 
y x if 7n roMct) 3 o<7)ffi#lc#**ttTi> 9, MSX-DOS ^ftf^LT v^^pnii ^ * U 

Jit?® 3 • 1 \Z7fr$WS. £ ■ & t. COMMAND . COM is X & MSXDOS . SYS i±, MSX- 

DOS ^BtSitli7 7 ^JUtlXT4^?MmmU MSX-DOS S»jB«rt* t RAM [2 

DISK-BASIC A >9--7° ] ) 



0000H 
0100H 



[ 0006H] 



FFFFH 



C0MMAND.COM 



MSXDOS. SYS 



TPA 



DISK-BASIC 



4000H 



7FFFH 



RAM 



[*]3 . 1 MSX-D0S(7)^ ^ijv-y 7° 



RAM ±0 OOH-OFFH yXf AX^yvf -xij? ^PWtl, MSX-DOS 7° 

n ^9 A t ef"- # *>*l*»L JiZMmti flttfrTt. WAIT ?>yXfA3-^f i «^ t (±, 
^^f5«^a^^«lJ**fcL*1-. 0100H#»^fe*&* 0,RAMc/)0006H#^rt#T^^^ 
STFWXi -COflJtii, TPA (Transient Program Area) tmXil, *f— #*S fi^fljffl nj 
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sg3g|5 MSX-DOS 



(frC*. MSXDOS . SYS it TP A i n ±M7 K U X lefts I ( £ «0»#*<«tt & t ftjfe-f 5 ) ■ 
COMMAND.COM (4 TPA rt{cSa»fU1\ 

• COMMAND . COM 

MSX-DOS co&*&}%Wimt, ^-*-FA'b3vyFU*LI!T?*J, t^-Jjaaw* 

> ^-7i Xlcffi^ -f&UfrZ-gtfWm COMMAND. COM £ ^ 7 7*n J'yAft, 
C0MMAND.COM d«£tfrf|, 7° n 7' 7 Ail, K, aw K, J-HflJa-w K<7) 

I*U9$3^> K(4 C0MMAND.COM coflgUcffl^jXS ft-t n £ & <7)T"*> 0, RAM±(-#£t 
Tv^i-t. ra3?^F4«A*?aJi, C0MMAND.COM (if <*<;:•?■ cog&#£ a -^L, a. 

^aSn-v'v K<oi#£-, C0MMAND.COM (4, iTfV £ TPA 

SHrfe*") ±-tUtf&a-i?> KO||fr{iO;fc{£lOOH#Ma»k&&£ £). ^cob#, COM- 
MAND . COM (4 g«-g#c7)$i«£^g&=J-7> Kofcrtlctfft L i 1". of), COMMAND. 
COM feJHLT, -e^±(c^3-v> KS-*^^-cLiot:t*>4hir^w-et. K 

"RET" t i o h t , it MSXDOS . SYS lz£->X COMMAND . COM *<figtfj| £ ft 

x^hfrt'ifrfrm^^tid-x. * ? -e*itorwv command. com £ 

RAM ±fc a — KLtA'b COMMAND . COM izMffliP® 0 * t. 

> Wi^HSBa-vv Kco^f* f "BTtgT"1-. '<yi-a-?y Y<r)*¥X2 h\Z'<y1-a-?y K£H 
ilthz tijXbttv, %<?>m&, tytf&ZtifzJjO'* + YA*m7LXi>, Tt<r»*v 
j-3-?> Yizltm-oXbt-^A,. 

• MSXDOS . SYS 

MSXDOS . SYS It, MSX-DOS <0*f££ % ») , Ta X 9 7 9 4r X^fflill t <r> Xihtl £WS 
Lit. MSXDOS . SYS <7)Ho Ztlh nWtfifelt, "BDOS (Basic Disk Operating System)" t 
IX, a.— f-a^fflL^-f^J: 7 4r#Y&H3irCi>t***\ £P^?il^'l!^<7)^-f->f4''x 

t'it(4'*#D. fc#U ZtlZtlco&mit MSXDOS. SYS &%lzl;r>XfThtlX^i><nX'li 
Z < , fl^fFim DOS #-*/W**:£tt*S otv^t. MSXDOS . SYS (4, COMMAND . COM 
■'WM&a-v*' Kfr/fe < a AliiT] COWS ZmmiX DOS*— $#£'%^tKfl|&JR 
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MSXDOS.SYS <7)|>3ffiicl±, El 3. 2 t^i" X i fc BDOS <7)tf&\z BIOS tmstlh&ft 
fr^ttlX^t-t. ^BIOS ifi, CP/M t<nK&&<ntiMzmirktlt:i)<7)?, M^Uitm 



BDOS 



BIOS 



> MSXDOS.SYS 



03.2 MSXDOS.SYS 



• DOS * — 

DOS tj-^)^ tt, T4 X? • 4f >^-7x^X ROM 4 3 ^i¥«1"^>**Aai^^-f->T^ 
0, MSXDOS . SYS BDOS ffl&feXft"t frtt&'Ct. DOS ^-^;v^ill^Xf 

A3-;v^a^{±t^T^nrtg-Ci-. DISK-BASIC "Cti, DOS 



• MSX-DOS 0MBgfc¥J|| 

MSX-DOS <Ojgi&l±JsJlT«?)aSK:J: Ofrbfiit. 

1. MSX £ 'J -fe -y Yt & 1 , t&Mzt^XCDXv y h £ff^, 1^X07 h W&fflK (41H, 
42H)<7)2^M F * s -*^iAi^-Tv^(i', ^^Xn .y (- (CiiWfe* 4 «0 ROM *^i&$;tt/tv>& 
t«HrU*"t. ROM fit v>fUf, ROM^^-y rBB^KT KuxSrift^Sfifc 
INIT (WMHt) /W-f - V t L * 1*. f4 X 7 • 4 >- ? - 7 x 4 X ROM <7) INIT /U- * > 

2. t^Xnv^S^ofct, Zfcfc FEDAH(H.STKE)£#J8lL*-t\ £*>7KWX 
<7)rt§**C9H -Cir»ttLlf(INIT ^-f-XT^T+tc H . STKE <7) 7 -y fizft LXtohfr*) 

f y i,mM ZtlX^tllX) DISK-BASIC O fZlb<7)m9t&WiML, H . STKE 's i> * > 7° 
Lit. 

3 . t> L-hlBWUHtT H . STKE *>A#«*C9H -e*fltf, TEXT J- > h 'J h 

U .^ll-xoy h~^Uc^£, ^ffUf DISK-BASIC <0fcfc<3S|*£iSB£Lfcll, * 
'J •y^<7)BASIC7°n?'"7A£^fTl*-t. 

4. 7'- h-b^^(f&a-fe^^#0)<7)rtSA s 'C000H~C0FFH^tea§n*t. ^B#, 

"DRIVE NOT READY" itzlt "READ ERROR" *''ML/:i|^, vfiteiiSftfc 
•fe 7 ^ <7)5fc§lA s ' EBH T & E9H f *> o tz%&, DISK-BASIC tfj&m Lit. 
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?g3S|5 MSX-DOS 



5. ifefc, C01EH <0^-f->#<CY U -fe y F l/ittSI-Cn-^flit. iI#J±.lco7 

Kwxicii "RET NC" con- ft* Jv? fat^frL fc^T* U L i 

# f o DISK-BASIC jWgft Lit. 

7. MSX-DOS nW&tfmmbZ tl, Sfcfc CY77/H7 F LfcttJSTCOlEH 
/i-?a^t. ^^-Ci± MSXDOS.SYS frlOOH frh<7)7 F>XI:c- K£ft, 100H^i>>> 
■T'Lit. wCOttMSX-DOS (ig^-gtSritteT KwxicfeiiLii-. MSXDOS.SYS A* 

L & ^*§£-fc (i, DISK-BASIC Lit. 

8. MSXDOS.SYS fi COMMAND.COM £ 100H fr^coT Kuxico- KL, -f^ftsi^x 
*>~fL$~t. COMMAND . COM i , g^-gt^^T KuxtcfeMU * £ T-|U#>"t3l 
fflc^Oii". C0MMAND.COM #q¥£ L &^±#£-fc(±, "INSERT A DISKETTE"^ 

9 . MSX-DOS a*ftfcJ{C7*- F ? fifes*, "AUTOEXEC . BAT" t v> -} ^b5<7)7 t 4 

ttlli, Ztl&'t-yJ- lyA^b IXmiltt. MSX-DOS MBgHt"f DISK-BASIC a* 
fc*£, "AUTOEXEC . BAS" t ^ ? £ gj<7) BASIC 7° n 7° 7 AV-fttettllZ, 



98 



^Tii, MSX-DOS WSfF^**^:^^^-*- K 7 4 > ATJ^ffi, is J: 
t/^com^iSXH MSX-DOS -CfWBrtBfr&e^-vv K^^BR^ffifflftt-^ 

2.1 £^£ISft 

MSX-DOS i, &?HHfe&:*>J: 7 *^ 









MSX-DOS version 1 


03 




Copyright 1984 by 


Microsoft 




COMMAND version 1 


.11 





H3.3 Straus 



±ct) 2 ffl±, MSXDOS . SYS S> gVt^nt-?^ b ^^T-f . 1 ^fc^f^lT 

[±, COMMAND.COM 0V<— i> 3 >Z£MLX\>£1r. 

^L^-y 3 >«TC, yn>7*KA^i£iilB-f-)**^?it*i-. MSX-DOS <7)7°o >7° 

■/ov/tWl**Bfe«a5*<l"ci»4 • K7^7*" ill, F'7^7^^ML 

fcR#, BK7'f/±c7) "BEE" tvv^7r-f fl-£#Ji1- "B : BEE" coi^lw*?^ 
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ff5 3SIS MSX-DOS 



lftll£%n £*tA. Ifrl, 77*Ji>\- • -fk\zb& "ACE" t^il 7 4 Mi, Y74 

7%%%*bixmz "ace" tm-rz. t&x-zt-t. 

001) A>DIR B : BEE (<-B K 7 4 7V) "BEE" £#hb L X ^ £. ) 
00 2) A > DIR ACE (<- A K 7 << 7'(P, "ACE" ^#ILt^5.) 

• ir7it)VY • 7*tf)^M 

2 p7^r«±OyXfA?:ffflL-C^5^f,li', "B : " i Atj1" £ CI £ tc «fc -5 Tf*7 * ;u 
h • K7-f7"(i;BtC'SM?n4t. C ~ H c 7 ) K 7M 7*(c f "7 t ivy • K7 ^ 7* 

"C : " ttt'tAtiltt. tztZL, ££L£v> K?4 -/£tt5£L*:»-g-liX7-£ tt V 

ft. 

Ml) A>B : 

B> («-7'7*/uh • K7^fr**Bfc3EE$iifc.) 

002) A>K : 

Invalid Drive Specification 

A> (^KF^riife^t, r'7^-;ixh • Y y j -T\i?p£.) 

7 , D>7 p h***^?fl-C^I>W-Ci±, MSX-DOS 12 WAtjW^tZ^XHt), Z\Z 

X' =» -v > K * Kts t S i £ (c i o T , MSX-DOS lc #«<7>f&^ £■ # * £ .1 £ a*f != £ 1". 

K(c[i*3.2c7)3^^1?4Lit. A^?n^^n<b«7)3^y K(i, COMMAND. 
COM itn7n;*7A(: i ot»f?||ff?fL^ t. MSX-DOS <7>Rft£ f±, "n^> KtA^t 
5 -» COMMAND . COM izmrZ^i" t ^ i n&llz + gHt A,. 



(1) rt2pPV>K 


COMMAND. C0Mc7)*£&iA<&=i^>K. 
RAM_b(Z^f^Vv>f§;u-^>T'^^. 


(2) ^=iv>K 


7W;u£d "com" £i^&5£^£&o. 


(3) /\'«y^ziv>K 


SB$ L tz Jiin =1 -7 > k H^t 2 ft 3 ( / \' v ^- toS ) . 
77<i^(: "bat" n^lii;^^. 



^3.2 a^xtcT^vv K 
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2* mt$ 



• 7 T 4 J\>ifr&1&M 

MSX-DOS T*« 7 7r^Hi, J^T£ffijtLfcP5S^ "7 y 4 >VX^<y iZ&iX^tZtlt 
t. 

(1) lTilV^-<-y 9\t r < f74-T> ■ <7 7 'f^>j CO^T** ? ft & . 

(2) <K7^r>liA~H«li?t*?tl4. te«ft, T''7* JVb • K7>fr£J&5El-£*<£ 

(3) <7r^/^>!± r <7 T ^^^tu^> . <te*?->j <7)MT&2ti&. 

(4) <7r^/M5W»>» l^W±8^felTWit^lJT"*)2». 8^W±*e5eLfe»^, 9 

(6) <t£3S?>l±ir<oe'J* K "." itttfltH. 

( 7 ) < 7 r 4 ^£ IMR> ±>* «t y ! '<te^> [c jeffl-t" § srfc^Ji* 3 . 3 <r> t& <o x*h h. 

(8) 7^7 r**? Yniz&$b^!C¥ttWR2Mti'\ 





A ~ Z 0 ~ 9 $&#%'()- @ 








"*+,./:; = ?[] 



S3. 3 7 7-fUtLTttOTi«¥ 



^am-tht, —mzfflk<?)7Tj>i'£fafcthz£wx'££-t. 74 ^h*- kcb "?" 

i "♦" «o 2 •) it. 

(l) "?" liffifcw i*¥t*>t{±* 0 *1\ 

09) "TEXT" , "TEST" , "TENT" «- "TE ? T " 

"F1-2.COM" , "F2-6.COM" «- "F?-?.COM" 
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^3 35 MSX-DOS 



(2) "*" \t&im<nic3mfcbx&i I it. 

M) "A" , "AB" , "ABC" «- "A*" 

r "COM" tv>?4S:5ft?^^o7r>f^j «- "*.C0M" 

f xH, £M<7)7t 4 t V 4 ji< K ij- K L/;7 7 ^^ %)k1fct&%&, <7'iAMk 

rtblltv^ iwi: LT#i.i1". Z.cofztb, "A? ? ?. ? ?" tv>-9fgjt{±, U3.4(c^:-tJ: 
■jfc "ABCDE . 123" il±— 8c Li "AZ.9" i{±— SScLT L*v»"*1\ 



ABCDE.123-^ 


A 


B 


C 


D 


E 










1 


2 


3 




OOOOxOOO 


T t T 

O O x 

V V >l 


A??? ??-> 


A 


? 


? 


? 












? 


? 






OOOOOOOO 


T t T 
o o o 

>l >l >t 


AZ.9-* 


A 


Z 
















9 







03.4 9-f*K*-Kfl)-S 



3:fc, "*" i±^-?£:A 8ffl*MM± 3fflw t..jl|sjfei..Wl.TCJtefejS|iR.5*Li.1-. L ** 
"A* B" iv»-}7H /i^feti "AT$&* 9 Bt»i?5fttwi¥?iJ" ifi^fc 

it. 

A * B ("*" a* "?" icftHSft.*) 

i 

A????????B (83t^JWK**iJ^#tLS) 
I 

A??????? 

msx-dos T"(i, isa^a (t->m x) tnf-? xmtnzm\i^^-^> vz&mt Li*/.. 
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2% m# 



/McMLT^^^ z.<ntz£>> msx-dos 

MSX-DOS frmmW-Tt;- h Lt>£ f*'M X{:(iS3.4 fcjjtt 5 »3S#*#> 0 , fffl^t^^ 







AUX 




CON 




LST 


7°U>? (ttj^^, A:fr£LT(i1$fflT'#fclO. 


PRN 


7°U>? (LST^niH). 


NUL 





S3. 4 T'<-f** 





tit si 


" c 


H^t+(7)z]v> Kfc+HSJrLS-r. 


* s 




* p 




A N 




S3. 5 #5**-0>«Hli 



103 



3 g|$ MSX-DOS 









COPYl 






COPYUP 


(SELECT], ~X 


c^^^b^T^^:^ ( + — tf — K ct u JSSO 


COPYALL 


QQ. ~_ 




SKIP1 






SKIPUP 


[CLS], L 


^;]tllr$ T'7 TL >7V— h ItXlry Zf't' 5. 


VOID 


HI. fESCl, 




BS 


B. [ID. 

*H. *] 




INSERT 


flNS], * R 


K ^ -f XI ^7^:1"^). 


NEWLINE 


[HOME], ~K 


* (7)B$,£(7)=] V> F7<>(7)^^f>7U 











113.6 x>7V- b(7)$^ 





□ T>F<Hf >^7Jv 


f->7u-hrt#(_tt&£#J!Bftfc) 


DIR ABCDE 


A>DIR 


ABCDE 






(return) 


A> 




D 1 R 


ABCDE 


m 


A>DIR 


ABCDE 


D 1 R 


ABCDE_ 


BBB 


A>DIR 


AB 


D 1 R 


ABCDE 


[Ins] xyz 


A>DIR 


ABXYZ 


D 1 R 


ABCDE 


BBB 


A>DIR 


ABXYZCDE 


D 1 R 


ABCDE_ 


(U 


A> 




DIR 


ABCDE 


EE 


A>DIR 


ABCDE 


D 1 R 


ABCDE_ 


m 


A> 




D 1 R 


ABCDE 


XXX 


A>XXX 




D 1 R_ 


ABCDE 


m 


A>XXX 


ABCDE 


D 1 R 


ABCDE_ 


[HOME) 


A>XXX 


ABCDE® 


XXX 


ABCDE 



^3.7 x>7V- t&ttomm 
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2 m 



Ta x?T?-fexNF(:x7-^ML/:*^ MSX-DOS ItfnfcMflffi MM 1 1\ Ztl 
-C^ti". A, R, I^^fer>£o^T^-£ffLT< *f£V\ 



<i7-^<7°> error <HflF> drive < K^<7^> 



Write protect 
Not ready 
Disk 



reading 
writing 



A~H 



Abort, 


Retry, Ignore ? 




Abort : 






Retry : 






Ignore ' 







H13.5 X7-(7)^7iv 



ifc, £^^J^f£#c?)J: 9 &x9-**f&£1"£w£ t * *) dixit FAT <r>*<M£4 > 
Bad FAT 

2.2 rtSB=iv>K 

fllfln-vy K(±, C0MMAND.COM (zM&jA^jfifc^xyffr/n / yAtt. X?**fe 

mfr&t!<m**t<:< , nmmmMttti &T&>$mm&m%;$ nx ^ t 



BASIC MSX DISK BASIC -\ » > & 

copy 7r>f ;u*3br— 1"5 

DATE BitCOfffi, WE 

DEL 7T>A)\>W$fth 

DIR 7 7^W-U**t I) 

FORMAT TVX^7^-v 7 Ftl) 

MODE 1 *Tfc*a*S iX %> ^P&L<?>$£M 

PAUSE ^yf3T> YMBMJi— 0W±t& 
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% 3 SB MSX-DOS 



REM A* 7 f3-7> K 4> (c n y y Mt£A;#x& 

REN 7 7 ^^^flt4 

TIME H#J?J<7)^, 'SM 

TYPE 7t4 >MPi&&!htlt& 

VERIFY U 7 r-f*— K*> ON/OFF Ht? 



• BASIC 

»xt BASIC [<77'f^'<7^>] 

DISK-BASIC 14 1\ iittt BASIC £ RAM ii:o- Ft 2><7>Tli£ < , xd 7 ^ 
9 &l (3 i o -c 0000H-7FFFH t BASIC-ROM & £ fc (c J o Tfi^ itfrb, «B# 

Kigft L 4 1". < 7 r A frX-^y 9>%m7£L tzm&iz li, Z<7) BASIC 7° a £ smmzm 
m.ftlit. BASIC MSX-DOS co^tM& f-l± "CALL SYSTEM" £H!tL 

• COPY 

tt^Gtncii, 7 7 --f ;i-c7)[*|$^'ft6,(7)7 r 4 /He ^ fc°— i~£ 3*?^ K"t""t\ fertft, ^"7^ 

(1 )77>NK7>«$!{ 

♦it COPY <77"f JUZ^y? 1> <77-fJ^'<7i'2> 

<7r W<v 9 1 >t^?H57 T -{ <~7y i ;ux^y 9 2 > "C^te 2 ft 

A>COPY ABC XYZ "ABC" fc ^7 7t^ )w£ a b*-t, "XYZ" i^? 7 7-4 

A>COPY B : ABC XYZ «- B K 7 -4 7_kc7)"ABC" tV^7r>f^3 f- L, "XYZ" 

A>COPY B : ABC C : XYZ ^B K7^f 7±<0"ABC" t ^7 7 7 /P* ^ h°- L, C h*7 

^7±fc "XYZ" i^i7 7 ^/^Mt4 
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2 m mm 



7A" x 4 -y f-Cffi5£, '<^U*-Kf± VB" X 4 >y f-C*&5£ L i t. ?*7 * /VF 
TEtiTX^-^- K). M*- K<J0itv-»*«3.8 (c^L 41". 











1AH (77^I>K7- ^) 











^3.8 yx+-*-Kfc'<-f*' l )*-K 



A>COPY/A ABC XYZ «- ABC £ XYZ C^h-t^ (M7 r 4 H>t fc7X%- 

K) 

A > COPY ABC/ A XYZ/B <- ABC £ 7 X KT*fc*# Li XYZ \Z'M -jr >j 

fcsfe COPY <77^f^^7^> [<fXf^-*>3 > • K9<f y> : ] 

srv • K 9 4 ~?> t L T f 4 It * * A* 

A > COPY *.COM B: ^f7^;^ • Ky^7*±<7) "COM" t ^ 3 ifiSS-? ?:jfot< 

f ^7 7 >f ;vtB Ky>f 7*{C3 t°— -fh 
A>COPY B : ABC ^B YyJ(-?±jn ABC ^^77^ n^f^ * ;u h • K7^ 
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!£3g|5 MSX-DOS 



COPY <77-f^7'<7^ 1> < 77-f ;i>X"<-y? 2> 



T 



T 



7 4 ;u p * - K f fiizH 7 4 )Vfij— KK& 
£S frit, feiriif 

COPY AB-07 . 021 FL ? X * . V ? ? 

Zmi-flt, H3.6<0«t 7 "FL-X7.V21" 7r^H:ab:-i*M?n 



"FL?X* .V??" 



F 


L 


? 


X 


? 


? 






1 


4 




i 










F 


L 




X 


7 












T 




t 


t 


t 


t 


A 


B 




0 


7 









T t 



1 



"AB-07. 021" 



<7W ^ i > 



- "ASM" i 3 SiT-^tof^T^? 7 ^Cov^ 
T, i£3g^£: "MAC" te*fc£feV^*#|fc1-* 

B F7^f7l:Mtl) 



A>COPY *.ASM *.MAC 
A>COPY A*.* B:Z*.* 



» it copy <m^L(Dyy^ ;^^7^> <77^f;^> 

I 
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2* 

m^titt. Wk<n V -x 7 f 4 >v%1feteti> f±, 7>f ;uK*- K^fflv^^Si, ffl*<7)7 

7 r 4 tw^Wtthtih^ f7^uK l 7x^r-^- 1AH£7t4^x> 
K^-^^fflirLit. **>fctf>, 1AH £ i^f-^^^Mt 1 ) 7r^^ COPY 
KT^L i 7 ti-4fc. ftWciBTf fc 1AH H*or-^****LtU*^*i-. rfifclHt 
Sfcrtfcii, /Bxfy f-*«feL, ^M-f'J KfCOPY V£i&mix< fflw, 

A>COPY X+Y+Z XYZ 
A > COPY * . LST ALL 
A>COPY/B * .DAT ALL 
A>COPY ASC/A + BIN/B AB/B 



A > COPY * . LST+ * . REF * . PRN 



• DATE 

*xt DATE [<^>-<^>-<B>] 

T__J 

V", "." t,"5T 

flj»<7)CLOCK-IC{cB#£!ft5£L*1-. CLOCK-IC £f#fc£v> MSX <7>*£-l±, Wte^V- 



^X,Y,Zc7)7t^^4-IS^L,XYZ i^?7 

^K3fi^ "LST" ^jfof-<t?)7 7^^ 

flHrli, ALL iv^77'f /Kwt&Jfti" 2> 
<-i — J-TiO " . DAT" 7 r 4 A>£>"M t'J't 

^ASC iv^TX^f- 7r^^i BIN £<ss 

<-7 7 4^£lW8&a*^LV\ tfeSR^r "LST" 
C07r^/t't 5 teSR'f "REF" (7)7 7^^ 

ft*** 
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fg3 95 MSX-DOS 



b urn m*7 r a t tcie#§ tit + m 

<¥>/</! >/<0>^t&S£«B& IT DATE Lfc«^KI±, §1£1£7e£ 

RETURN af-tf«tfcff*»H#t**JE*tl4^. 

Current date is <BMB> <^>-</!>-<B> 
Enter new date : 

DATE FVW&Eirb B#^7^-v 7 M±, <#•>, <fl>, ■< B>^3o^7^ K 

£ ifctt V" ifcti V t^BJ-? X&ntfe i><®!Ct.. ii%$ti<Q7 h Rfctt. tf:^ 

<%> : 1980— 2079(ffi/g%&) 

0—79(2000 ^ — 2079 % t ft * tl 5 ) 
80—99(1980—1999 % £ 4 £ ft £ ) 

_ 

< Jl > : 1—12 

< B > : 1—31 

i:iJ«^<-x3 y&) MSX-DOS Tii, Btt<r)~7 * v <£>-<B>-< 
4* t±< B > -< J! > ^Jl-C* L 4 1". 

• DEL 

»it DEL <77>f^^7^> 

ERASE "C t> "F 

"DEL * . *"*%ft-ti>tT4 X^y Y ±<^t^X<^y r ^ M^m^tii hlfXir^, h 

A>DEL * . * 

Are you sure (Y/N) ? 

"ERASE" (: i o t i DEL n -7 > K ^ |5l b 7 7 ^ ^' "litt. 
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• DIR 

DIR [<7 7"f^X-:-y^>] [/W] [/P] 

<77^M<7;>f^U;77'f/H:iU 1 

<7? -Otov*? 9><r>WL\^\i, ji^-^V-f ;i4*#- K(cJpi.T, tTFt^-f H&ia&^i. 
it. 

DIR = DIR * . * 

DIR < K7'f7'> : = DIR < K5-f 7*> : * . * 
DIR <7 7"f A<£i!ijgB> = DIR < 7 7"f ^buSB> . * 
DIR . <J£5ft^> = DIR * . <D£3ftT> 

A>DIR Y y 4 y' ±.<r>-f-<X(r>y y A )V<r)^^^-f i> 

A>DIR B : K 7 A y"±cot^-Xcr>7 r A >Wfe ^Sr*^1"l> 

A>DIR TEST ^-"TEST" t ^ 3 < 7 7 ^ ;u£mJgG> Srjfo-f^-C^ 7 4 ^1* 

A>DIR /W ^A K7"f 7*±{C*41*'<"C« 7 )7t^ ^££*^"t£ 



• FORMAT 

mit FORMAT 

TA I- £, MSX-D0Sffl(c7^— F L*1\ t£*>fe v 9 )■ t FAT £*/J 

JtMtU t^n? 7 A t *.-f. MSX-DOS {i MS-DOS t II— 07^ X?7#— 

h ^,-,-CV->^-f*»f>, ^d-C7*— ^7 h LtzT-i X*r-v Hi MS-DOS h gfi(3##iA 
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% 3 tl MSX-DOS 



FORMAT u^z/Y% ftfrt h t , 
Drive name? (A , B) (<- K 7 ^ J; o £ ) 

^i9C, 7t—r>y Y Ltz^Tj 7s?<r>X^%^h K9^^*tJt«tT**+. title* A" 

Strike a key when ready 
• MODE 

ma. mode <htox*»> 

1~32 GRAPHIC1 (SCREEN 1) 

33~40 TEXT1 (SCREEN 0 : WIDTH 40) 

41~80 TEXT2(SCREEN 0: WIDTH 80) 



• PAUSE 

*5t PAUSE [<U>Vh>] 



MSX-DOS izit, t*X\-7t4 Mzmi£2tlfc~ K 4- g Kifit) t- Hfri" & "^*7f 

> K®a<7)^tl*— ttfh •) 41". PAUSE Kf±, ^coj: ? &ijr£fcf£ffl 

Lit. 

Strike a key when ready. . . 

t^TT^tlX, *-AtlWt>ttc>l tt. ZZ?Ctrl-Cy.ft<7)&M<7)*-£W-£l£, PAUSE r? 

-?>vimii, imvjt^m&t-r. ctri-c £*¥-*-£, ^■y^mm^^mitt. "pause" 
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2* tftfF 



• REM 

»it REM [<a>>k>] 

A,. 4:J3, "REM" i<ny> h>^ra{±x^-x££ltfc^mtfv>tt*-i^. 

• REN 

REN <77'f^X'<7?> <77-f^> 

RENAME i pT 

A>REN ABC XYZ ^"ABC" t n l 7 r ^£ £ "XYZ" iz^Wt h 

A>REN B: ABC XYZ «- B K 7 4 7±<7) "ABC" t^^T'f^S: "XYZ" fc^ 

A>REN *.BIN *.COM ^7 r -f ^tfOteSfi^ "BIN" T'#> 3 I <0 £, t^t "COM" 

• TIME 

»xfc TIME [<B*> [:<*>[: <#>]]] 

rt»«7)CLOCK-ICtc^J*8S:SL4i-. CLOCK-IC £&fc£v> MSX <?>*£-f±, fflfifii 9 

mqcoJfefcZgB&LX TIME PfcXfitfcfc^fctt, aSK5e5ifC^S^P*J* f ^J: 

3Ct,7?il, $ fcff LVM^<WJ#% £ * 0 * t. i^Nf RETURN *-£flt£ff*(£B# 
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1^3 3$ MSX-DOS 



Current time is <B#> : <#> : <«>> . <^/100><p J/:(ia> 
Enter new time : 

TIME =r^> KTIS:^1-^B#^Jc7)7^-^^ K±, <&#>, <^>, 3o*)7 4 



<B#> 



0—23 
12A 

OA— 11A 
12P 

1P~11P 

0—59 

0—59 



A>TIME 12 
A>TIME 1 : 16P 



(0#-UI*t**5il*) 
(13*-23l»t*«rS*L4) 



-b##J£12 : 00 : 00 iiiS:^ 
-b##J£13 : 16 : OOlciSse 



• TYPE 



TYPE <77^^^7>> 



• VERIFY 

#5* VERIFY {ON | OFF} 

li, "VERIFY OFF" WflftSftTV***. 
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2* am 



2.3 /<7f37> 



MSX-DOS (cfi, w><o*wa^>'K*llfMWBfcLte^o'rJfe'< , t4i* f 

7 f7 7 ^V tuft/, A 7 f7r^K:J:ot£i?fLl)-l^^ ^vf^^F" £ 

A 7 f7 7 ^K:(i, "BAT" tfttttktlit. ^ Lt^^7 7 ^^(^fc«? 

"BAT" feBtv^fcfl^j*3^> V74>frbX1l1rZ> t, MSX-DOS Ii7r^^^ lfrfo 

1. A K7^7*±<7) "COM" ^v^»?^lto/i77^^, |<TBF7^7l:3h°-t 

2. BF^rcfWClio/: ".COM" 7 T ^^I«^^t^. 

3. AF7^7^ ".COM" 7 7^^t<tlltS. 

Zco#m.lilk<7)£ ?i3^ ri MSX-DOS fcllfc#£2> c: tt^iBrC^ SfiT "Ct. 

A>COPY A:*. COM B : 
A>DIR B:.COM/W 
A>DEL A:*. COM 



i t, Stf $ i "ifet *MV. BAT* S >^ f ? t iHW* 1 1 Ufttf, a^^Yy 



A > COPY CON MV . BAT 
COPY AiHc.COM B : 
DIR B: .COM/W 
DEL A:*. COM 
^ Z 

A > TYPE MV . BAT 
COPY A:*. COM B : 
DIR B:.COM /W 
DEL A:*. COM 



"MV . BAT" 



Ctrl-Z + 'J ? — >*~<7)Xtl 



"MV . BAT" <7)5ti2 
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fg3£[S MSX-DOS 



A>MV 

A>COPY A : *.COM B 
: 

A>DIR B : .COM 
: 

A>DEL A : *.COM 



Terminate batch file (Y/N)? 



H3.7 '<-y*feH0>+»r 

iiTP "Y M £3iR-fS t^7f^v> V^m^JLX MSX-DOS fill 1 ), "N" fr&jf* 



-r. 



A > CQPY CON TEST. BAT 

REM %0 %1 %2 %3 

1 file cop i ed 
A > TYPE TEST. BAT 

REM %0 %1 %2 %3 3O0>3lft%Mir«/^7'3V>F 



A > TEST ONE TWO THREE FOUR 
A >REM TEST ONE TWO THREE 
A> 
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H3.8 '<y*2m<i>i&mm 



2* J## 



• AUTOEXEC . BAT 

"AUTOEXEC . BAT" t^i &m<r>'*-y j-7 7 4 Mt, MSX-DOS TiilfSUtc MSX-DOS jg 
m$f cr> t- hx^-t-7'D/7Ai I X\tm Ztiit. MSX-DOSa*fet!i I Nf, 
COMMAND. COM It <I<7) AUTOEXEC. BAT 7 T4Mftpk+'i*Z "5 t L^ft 

2 . 4 □ "7 > K 

^3-v> pttitwr "com" ^o7 7 ^wr^'f4 xt 7 h±K#£L, ci^ffi^ 
tvtt. 

©100H#».^3-;p1-2. 

l00H#iAta*»iiTftf^1-|> «fc -5 £^x>i§;i'-f-v£ffr#U ^fit'COM't^-jiMS^ 

^^o7T^^*#it-c-fe-ri-^.(i; ^-<oi J msx-dos a»fe£fT"r$4:fl-SP K£ 

fib Hi, ltt&tiiv-^y{:/XTi,?-)^m)$:\tr,Xri> h a—;u=i- K "OCH" £ 
ItiijL, ilffiw? U T^ ; iT9 7 ,, ci^7A$-#i.it. dfUi&^J: 3 £8'M Xfcfc 1 ) 
it. 

«; X h 3 . 1 CLS.COMtf)!*!^ 



IE BC LD E.0CH ; E : = control -code of CLS 

0E 02 LD C.02H ; C := function No. of CONSOLE OUTPUT 

CD 05 00 CALL 0005H ; call BDOS 

C9 RET 



z.<n%'M y £ cls.com t ^i&m<r>7r4 Mzmz&Mf, ii®*? v rt^W^v 

y K "CLS" tfjEI&Ltt. lkcD*f>7°>u7'v ?y At±, BASIC x-v^7 7 -< A"T 

^x^7 h±f£ffcrt*ivt<'»*"$\ MSX-DOS CI-? Tt&tf^ffita^-t < rtf?v\ 
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% 3 SB MSX-DOS 



'J*r3.2 CLS.COM<7)flFJ# 



This program makes "CLS.COM" 
FOR OUTPUT AS ttl 



100 

1 10 ' 

120 OPEN "CLS.COM 

130 ' 

140 FOR 1=1 TO 8 
150 READ D$ 

160 PRINT #1 ,CHR$(VAL( "&H"+D$) ) ; 

170 NEXT 

180 ' 

190 DATA 1E,0C,0E,02,CD,05,00,C9 



X 9 7 <y f - x 'J T <n 5CH t 6CH #» £ ffl £ 1\ COMMAND . COM (i^ffi 3 v > p&ff 
<T)Wa, ^C3V> Ry^ -y<T)% l'*7 *-?&&tf%2'*7 * — ?Jk7T4 >^tfr%L, * 

ti£ K7>f H + 7r^^lli(8^ h)+i£5S^(3^M h )fc®ISa LT 5CH 

#»UJ:tf 6CH#Jfi{c^&iWL*-t. ZtlltFCB<7)%m<7)i2'<>( Y t m tTtmZW-o t>> 4 t«9 
T", zfLh<7)%ti&£ FCB co^feslT Kuxi Lf^-t S - £ Ci-ot, 7r -Owo*— 7*>-#ii 
t #> i 1" & <Otlf^** nTtl-C-f . fc*fL, -c7)^S-CiiMFCB(7)5fegiT Ku-xc7)Mlil6^<^ F 
0 t^A.t-h, %4kts: FCB £ LT«fflf#lx7)l±5CH#Jfi*fe|±6CH#ifi<?)fr*^lt 

7 4^**7 «t ? ^^g^-v> K£fft*1-S*&fcl±, DMA|I«(^ffll3:gT KUX0080H) 
fej&v*.*?fr. DMA C0MMAND.COM (c «t ot, -e^gfn-vv K* f feft? itfc n 
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T1±, tf MSX-DOS tfcMt&f^ X? t^fW)**) t 0<7)**#fci££ "fl-fe?^" 



MSX-DOS(2, 3-5vf vf-ZDD-Ci^— Kf >f X^Tfc, S * 4 7V)f^ X 7 K 9 4 7 



#j£^7^ U'? h 'J^FCB izlt, X ? ±<7)T— ? <n&W& 7 7 * ? X'TjkZ tlX\<* iffifr 



3.1 7^^1<07-^Ifi 
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W, 3 §8 MSX-DOS 



1. ^•if>ii/;77Xi'tf^Cit§. 

2. T"-?fI*c7)^&-te??£p-<(DPB *l(ltf), SO tth. 

4. #*>£-fe?*#-?-si±s =so+(c-2) •featturcftfefts. 

MSX-DOS r'V X7<n^<7>iz7 fZfkZ.QiZTKlr A^VW&lZ'frtfX^tlr. T a 

jfttc [i r- * 4- £ Wf h ft sbottf* A f # # i fLT ^ £ f. z ft h (Ofttraili HI 3 . 9 <n b is 0 
Tt. -T—Ym? ItfrKh T-fe 9 9 #0lz&&L £ f **, FAT, r"^ u 7 h U, f-^flttcol! 
$k J e.99<n / ®mtt?4 T\z£-oXmtchtzisb, DPB £#J&1-&<G5^a**> 0 it. 



r 

ft 

L 



FAT 



MSX -D0S<7)$fiIfl7°P?'7A£: f^^l^ 



FAT 



^3.9 x^X^<7)rt^ 
0 



S3. 9 t <r x*04»OWI0)ttiIMft 



• dpb( F7^y«/\°7>-^ •yp7^)i:y-ht^^ 

MSX-DOS ffl/?c7) 7Zbfc "DPB" tVr^ ff«;6V 'J ±<^)7 — 

?*»7tPWt<?*li ^-K7>f -rtcH*cofflf«^|B«?ii*1-. MSX-DOS |± 3.5 >f>f-2DD, 
5 4 >f- 2D f (?) i 9 tc9 4-f<r>Y4 7.9 V7 J ylzi>ftfc^t£t%^X^£tfr\ #*Ui 
c:^DPB %mmtxmx<7) 7lzttfoLtz#mi:ff : ) lilciot, /fw 7IoSl# 

DPB^#£iAift£f»$ftf;i, i t b fctt-T^r x?±o7- ^^^(-fe^^#0)CSSLt^ 

st^or**»), msx-dos ^jeft^tcttAai? ril*. fe«-u r-h-t^^^w^ 

t DPB COW#(-{±03.1O i03.11 fc^t <fc 1 r-^^^^^^O^T^^^)j4^^* 
9 it. 
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OB 
OC 
OD 
OE 
OF 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
1A 
IB 
1C 
ID 



BASE-* 
+ 1 
+ 2 
+ 3 
+ 4 
+ 5 
+ 6 
+ 7 
+ 8 
+ 9 
+ 10 
+ 11 
+ 12 
+ 13 
+ 14 
+ 15 
+ 16 
+ 17 
+ 18 
+ 19 
+ 20 



- MSX-DOS^ffl L fcu-fe * 

- FAT<7)f@$t 

- >x-f ^ID 

-FATWMX (-tz^^Wi) 

- 1 h7«y^::-££ftS^*$t 



.10 zf- h-te?*0>1t« 



-FATOftJUz^ 

■77X«+ 1 



S3. 11 DPBtf>«i£ 
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f£3g|5 MSX-DOS 



^fflv>if. ;w/XTA3-;Hi, DPB ±<?>7 x confer- h -te?7 



• FAT(7 7'-f ;P • 7P^-> a > • 

MSX-DOSli, f^f x>jc#£&,&£fT-?l& "?yx&" %T-?-<?)l$.mt U \9yx?& 

tc^&i, i£ffl£ft&< K^tztyxfWTA x?±<o&*,.rt>f;ifc£ Lit. z\<nft&x-*}- 4 

^7^txLiv»J: 7tcffit*IMH-S!Wfc() FAT FAT fcf£§i£ ~ <o 

jo FAT li oia IClHfcfl^lE 5 tl, J5—<ni&&\zmz. X^it. 

FAT 0)00 £03. 12 i,Z7f;l£t. %M<r>\'<4 Hi "FAT ID" iPfim, r"^ xWtTA 



FAT 


- 4^7 h 


+ 


4 £y Y ~ 


F 






B 


+ l 


F 






F 


+ 2 


F 






F 


+ 3 


0 






3 


+ 4 


4 


0 


+ 5 


0 






0 


+ 6 


F 






F 


+ 7 


6 


F 


+ 8 


0 






0 


+ 9 


F 






F 


+ 10 




F 



FAT ID 



FATx>hU2: U>*=003H 



FATX> h U3 



r 



FATX> h IJ4 : 



FATx> h U5 : 



FATX> h U6 : 



J 004H 



J>^=FFFH{|I7) 



J >^ = 006H 



j>^=FFFH(i^7) 



03.12 FAT(7)^ 
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3* 7 : '-i-7^?7"fJWDftii 



7ttf«a*iE«3*l£1-. t!SMe*L© U v7lf«*iB«L-C^412t-y h <7)|I«I± FAT x > h U 
tPftmit. FATxy h 2 2> £ £ £ttj£L;t < fcffW. FATx>HJ<0#-t 

l±, ZtHzj$&-t-2 > ?yx?cr)&^rX'i>i) r ) it. FATx> h U jcfe§*2 itfel2tf v h <0 »J 
tiNRfi, H3.13<7)H1B-CKt*l!lo-C^?v\ 

^7X^#^-^^1-fl-C"1-. i L FFFH t fr-jtv»*»£-tt, 
7x;t7T^^*7U::i SrSc^Li-f-. 0 3.12 co$|ti±, ?7X;?#2-?7X^#3^ 





2 


1 


4 


3 


6 


5 





'J >^=321H 



U >^=654H 



03.13 FAT(7)ffc<*?j 

Htra^ fat \±?4^9k<r>T— f <?mm& &&WPUk £ X1~ "C* 0 , * - fc • # ii * ft 

fc«j*?ii-C^s^4:ftiat(± f FAT t ltM<^^W^£^Tt. Ztli* "7*4 u 7 h U " T 
1". 7*4 h , J {±32^M h-C»J«?il, IS 3 . 14 fc#t <k ? K7T "f 7 7^7VJSfe fft* 

n-;uT1iT^^x^nJt^^0 i1-(H3.15#fiR). 7 %A frWMt'M M± MS-DOS. 0)7*4 

& if £ K5&t 4-tfc-C#S0)-Cf **, MSX-DOS lzlt*<?)mffl*ffib^X^i*t&. 

H#t^J(±, El 3.16, 3.17 fc^i"<t 3 Ztl^tl 2 J* 3 OOh- yf7 4- 

;w K tcd^M L TIB# L T v> ft". "# M ffl^b^y h 74 — ;uK#*5 tr? IrU^&'v^fctf), ftKlo* 
/J^teli 2 »i^^it ( M #"l± 7b*7H:0 ~99^tt*^S1- & i £ T, B»1980#~~2079 



123 



IB 3 SB MSX-DOS 



: 

+ 7 
+ 8 
+ 9 
+ 10 
+ 11 



+ 22 
+ 23 
+ 24 
i 25 
+ 26 
4-27 
+ 28 
+29 
-30 
4-31 



■7W;i*iR&0 (8**) 

M S- DOS t (D'K^^i^tz #><7)£ I 
(MSX-DOSTli^ffl £ tlK^) 

7 7<JUf*MB 

7 7"f JUMX 



S3. 14 x>r HJ(7)*f|^ 



(x-r h U<7)ll/W hi) 



|_ 1 : TtizMt^m 



S3. 15 7 7"< )W^*tf%mVk 



(f-fUi7 h 'J (7)23/n'-< h g) 



h4 


h3 


h2 


hi 


hO 


m5 


m4 


m3 




m2 


ml 


mO 


s4 


s3 


s2 


si 


sO 

































^(0-23) #(0~59) #/2(0~29) 

S3. 16 mmzmttv h^-juk 



y6 


y5 


y4 


y3 


y2 


yi 


yO 


m3 




m2 


ml 


mO 


d4 


d3 


d2 


dl 


dO 































^(0-99) 

L 



^ (1 ~12) 

1980-2079^:: *g^-f 5 

S3. 17 a#^gf b'7 h7>f-^K 



0(1 —31) 
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3^ x-f X^y-OMDflBf 





32/H h 




BASE -> 


MSXDOS SYS 




+ 32 


COMMAND COM 




+ 64 


E5H 




%M'<4 h#E5H0>x-f (. ij 


+ 96 


TEST 










+32* n 


OOH 




^Tfesl/W K^OOHOx-f h ij 









.18 r<r.i'£HJflM0MM 



3.2 7T^;K7)T^-trX 

• FCB(7 7"OU • H > h P-^ • 7*P «y ^) 

t"^ ? h UffiJ*tcfe£ffc;Xii.rt:tit$l£:ffl^& t, T—?% u 7t4^" tLXWi ^ttfaSm 

T"*5i.1-2>OTi±^ < , "^if £ Jl v>T 7 7 -< A'fc jtjg-C £ & i w> ? * 9 £ 1\ S6^7 7 

'J tHC^ frSffl fc FCB <rt. 

FCB {±, xX7A3-MI^T77^^^l7i, t 4: 5 ttf*£»*ft L X < ««T 
■t. ^£0077 ^ r t £03.19 X*WrfX. 1 tcZl'M l-w/t 1 ) P#5lfs4^ 4*. 

fcb i± / * u ±«t) if 2: fc a -c * x I *» i h * •e^a*, msx-dos co#Hi t m& 1 1Z 

005CH COT KWXs6*'Utf UtffflV>fefL*1-. 
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;3 35 MSX-DOS 



FCB 



CP/M I^yXxAa-Jb 
FCB<7>1$l^ASt^£?\ 



16 



19 



m& 



■8/W h 



1 -65535 



1 -4294967296 



7*/W*ID 

7^ L/^ h 'J • □^r--> a > 

7 7 -f TfesI^ b ftS S (7) U =1 - K T£> 5 



.19 FCB(7)«it 



K5-f y#*(00H) 



•) 



• 7 7^**F«(01H~08H) 

• ^(09H~0BH) 

• h <y^(OCH~ODH) 

y-t> x^/U-7?-feX<7)B£, tl + ^^o y y 7 £3* L * 1" ( 4 f^7r > y 7 x a >14H, 
15H#JI). 



126 



3* ^X^yyiJumMM 



• U3 - KIM X(OEH-OFH) 

1 mwT?**Tnfrlhlb&^l±9£&fr£ft : ) f-;#te(u3 - K)*?1M X***-f hie 
t«Lit(77>^3 > 14H, 15H, 21H, 22H, 27H, 28H 



• 77^f *1KX(1QH~ 13H) 



• Btt(14H~15H) 

• B#£IJ(16H~17H) 

• jr/W * ID(18H) 

I2SI^7r^^i LT7r--7 0 >-r^>«^ r^f^M x ID v>f -;uK^« 3.100 J: 9 & 
ft^S?a*1-. It^f>fX^7 7i^Ml:li ) ^<507^-7VKOftl±40H+ 





X'MXJD 


CON (Consore) 


OFFH 


PRN (Printer) 


OFBH 


LST (List = Printer) 


OFCH 


AUX (Auxiliary) 


OFEH 


NUL (Null) 


OFDH 



«3.10 x'<-fXID 



• T-'-f h U • P^-->3 >(19H) 

Lit. 

• 5fcsI?7**(1AH~1BH) 

7*4 x7fc;bMt&77^^5fcsf^7xX;?£7Kl.£-t\ 

• «»r^-b^^5X^(1CH~1DH) 

ft&K T 7 -fe x 3 ntz 9 7 x 9 co9tm 9 7 x 9 ^m&w. £ m L * f. 
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% 3 % MSX-DOS 



• -h U> h U-U- K(20H) 

x — ^> xWl'T^-feX^BS, a4#i^l/3^ K L 4 1" (7 r x a >14H, 15H# 
M). 

•7>^Al/3- K(21H~ 24H) 

1". SflE^va — KIM X7>f K£ 1 ~63<*ofifc:|S:feLT^S £21H~24H<?) 4 h£ 
«^(7 T ^y3 >14H, 15H, 21H, 22H, 27H, 28H#Jffi). 

it. "7 7 A /l-cnt— 7°>"t(±, yXf An — ;uc7)w-i;uT*(±, 7 7 4 /«^S 7 4 — )%> Yiilih* 
fem$tltt%&:% FCB £, v9 \ 'Jx U 7fciE$fLfctt»£ffl^-C^£$r FCB ic^t 
i £*BfcLt>*£1\ El3.20tc "jr-yy-ZtiX^tc^FCB" b 7*v 5 fife FCB" 

MSX-DOS icfi, "RANDOM BLOCK READ" ±> i "RANDOM BLOCK WRITE" 

-fexH, 128^M htlwa-Kk IXiRiZ. t (CP/MUft) t> flltt, 
*<7)R&, FCB <?) "un— K**M X M t "7^^1/3- K w <7)W7 A — ;vKA*ua— K<7)j§5£ 
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3M T^x&yy^AdMNHk 



o 



x-7^;Uh- K7-fy(00H)ti f *K9-f^(01H~08H)C| 



7 7^fWX 



7 7-f^«^7^^1 



=7 >^'auh— K 



E 
□ 



S3. 20 FCBtf)*-^^ 
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!g3S[S MSX-DOS 



ovarii, ^tL-Fil^xXTAn— ;u^iJiW$r#M). 











na-K# i 




7>^'AU3- F 




1x3— F 8 2 





UZ1— K # n 



H3.21 — F 

K + AuvH'3-K + *L'Vhyn -y ? (z J: 5 7 7"f ;Hf II) 

CP/M i?)S&te£«ofc#>, MSX-DOS T fi CP/M t |i)a<7)7 7 A 1VT 9 -fex -I 

■t. 7r^f^T^-fex(ioia{c5fe®*^)W(>'— ^vx-wuJMt^, T^-fexLfe^a- pft 
li FCB <r>tiv> }■ v a—Y - 7 4 —)V YX'ii^y h^titir. ti v> Y v =>- y • 7 4 —iv y<r> 

K + 7>yAUII- KtZ«t *7 7"f JUTS) 

CP/M t coSiltt^'fSo^V)^ 2 o g co^ft^', f > jH A v n - K • 7 4 -;u K £ fflv 7 > 

128/>M h H 
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4. 



yXTA 3-;ut* j fTt h \Z [±, Z 80CPU ^CUyX^[:fty)tll/:77>^3 >tf U 



:ii:iro-C^5yXfA3-;^Jit5i, MSX-DOS :^y : Xf A3-;Wift 



LD A, 00H 
LD C, 01FH 
CALL 0005H 

CALL3tom«c{±, M t )tt(®Slc7)^*)4-glt^o/- l :0, »Ull,'Cv»fcUi?Xj*'*.««S-*fe 
9tl>W**I«^t. xXrAa— ;Hi DISK-BASIC #> h Wflt 3> £ i £>"C£, ZcoWste 
li F37DH > h V -7 FVX £ £ 0 *>. £ <0»^t l±, MBit CLEAR ifcTfflUS L fc* 



0005H 



MSX-DOS 



F37DH(&HF37D) 



MSX DISK-BASIC 
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m 3 35 MSX-DOS 



lx£ : /XfA3- JU&ftJtilltX/ : JX?^J*: >J±^-^y 



yXfA^-;wifIi LT, fceCHS-firtt^-fey f*LSrltittfirfe 

ft-<7)ui;7s?<nft&frTkW.£tiX^hz t tt*h 9 41". £ T% ^XTA3-;^ffflt^ 
MSX<0^XTA3-;K±SS3.11 tc^t42ffl£ >) SI"**, **T"(±^fLb £&eo 4 otc^Hi 

ixmmnt. 
■ m$imw.t<7) i/o 

•77'y'Ja-F READ/WRITE (-fe7?«0itttT?-t:X) 
• FCB Jffl^/:7 T 'f*T7-tX 
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4* $/*xA3~;U<D&ffl>* 



7 7 > £ V 3 >No. 


101 We. 


7 7 > ? *> 3 >No. 


m m 


0 0 H 




1 4H 


> —>r > > * 7 t < iUfiffitfr ft L 


0 1 H 




1 5H 




1 6H 




1 7 H 




02H 




1 8H 




0 3 H 


WBdh AT^fl/r b 1 A:ft 


1 9H 




04H 




1 AH 


DMA7 7 KU*(7)I££ 


05H 




1 BH 




0 6 H 


xzi — /\>y ^ & L, zi > h □ — JUzi — 


1 C H ~ 2 0 H 




2 1 H 


=7 > ?'A ^7 7-f ;K7)M«^ ft L 


0 7 H 


3>v-;u^«b i^A#(A:fr#*>& l J, 


2 2 H 


5 > y A >»K7)# £ A<& 

s *r S * <f* y J 1 /rvy EE3 (ZT i/ ' 


2 3 H 


x y 1 ' lr / 1 ^> v y J3t 


0 8 H 


=i>v— ;u^b l^A^A^-b&U, 


2 4 H 


7 > ?*A 1/3 — H • 7 -f —)l> K<7)f£/E! 


2 5 H 




2 6 H 


7>^'A7P >y ^7 # £ iA<& 


0 9 H 




2 7 H 


7 > ^"A7P >y ^ffEc&ft L 


0 AH 




28H 


OOHT-^i^^) 


0 B H 


Zl >V— ;U^bC7)A^)^x >y ^ 


OCH 




29H 




ODH 




2 AH 




0 E H 




2BH 




0 FH 




2CH 




1 OH 




2 DH 




1 1 H 




2 EH 




2 FH 


la^tz mm* HSL 


1 2 H 


^-OU K*- KH— lfcT3 2#@1U^<7)7 


30H 






1 3H 


7 7^l^« 



1CH~ 20H, 25H, 29H 

fiMMT^£-£/l. 7 7 > ? x a > 31H f A 3 - ;Hi*^it* •) , ffifflL/z 
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; 3 gp MSX-DOS 



List 3.3 ut i 1 l ty.mac 
these routines are used in other programs 
GET ARC STOHEX, PUTHEX, PUTCHR. DUMPS B 





PUBLIC 


GETARG 




PUBLIC 


STOHEX 




PUBLIC 


PUTHEX 




PUBLIC 


PUTCHR 




PUBLIC 


DUMP8B 


BDOS 


EQU 


0005H 


DMA 


EQU 


0080H 


; 


DE := address of ar 


GFTARG 


PUSH 


AF 




PUSH 


BC 




PUSH 


HL 




LD 


C. A 




LD 


HL , DMA 




LD 


B, (HL) 




INC 


HL 




INC 


B 


SKPARG 


DEC 


B 




JR 


Z, NOARG 


SKP1 : 


LD 


A, (HL) 




INC 


HL 




CALL 


TRMCHK 




JR 


NZ,SKP1 


SKP2 : 


LD 


A, (HL) 




INC 


HL 




CALL 


TRMCHK 




JR 


Z,SKP2 




DEC 


HL 




DEC 


C 




JR 


NZ, SKPARG 


CPYARG 


LD 


DE , BUFMEM 


CPY1 : 


LD 


A, (HL) 




LD 


(DE) .A 




INC 


HL 




INC 


DE 




CALL 


TRMCHK 




JR 


NZ.CPYl 




DEC 


DE 




LD 


A, '$' 




LD 


(DE) ,A 




LD 


DE, BUFMEM 




JR 


EXIT 


NOARG : 


LD 


DE, BUFMEM 




LD 


A, *$* 




LD 


(DE) , A 



- f" > I t , f££<7) V > 7° J U 7° □ </ =7 A >f T' * I J ffl £ ft 3 . 



77 X )\s h (7)DMAili^(0080H -) IZfam £ ft tz =l V > K 
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4* ^fA^-^Ofii)i 



EXIT: 



TRMCHK: 



POP HL 

POP BC 

POP AF 
RET 



CP 

RET 

CP 

RET 

CP 

RET 

CP 

RET 

HL : = 



09H 

Z 

0DH 

Z 



hexadecimal value of [DEI 



STOHEX: 



STOH1 : 



STOH2: 



PUTHEX 



PUTHX1 



PUTHX2 



PUSH 


AF 


PUSH 


DE 


LD 


HL,0000H 


CALL 


STOH1 


POP 


DE 


POP 


AF 


RET 




LD 


A . ( DF ) 


INC 


DE 


SUB 


•0* 


RET 


C 


CP 


10 


JR 


CSTOH2 


SUB 




RET 


C 


CP 


6 


RET 


NC 


ADD 


A, 10 


ADD 


HL , HL 


ADD 


HL, HL 


ADD 


HL, HL 


ADD 


HL, HL 


OR 


L 


LD 


L , A 


JR 


STOH1 


pr i nt 


A-reg. in h 


PUSH 


AF 


RR 


A 


RR 


A 


RR 




RR 


A 


CALL 


PUTHX1 


POP 


AF 


PUSH 


AF 


AND 


0FH 


CP 


10 


JR 


CPUTHX2 


ADD 


A, 'A* -10 


ADD 


A , ' 0 ' 


CALL 


PUTCHR 


POP 


AF 


RET 





in hexadecimal form (00-FF) 



A U it * 9 <7)ft&* 16it 2 tfjVWFt 5 . 



'0' 
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fg3 9S MSX-DOS 



put character 



PUTCHR 


PUSH 


AF 




PUSH 


BC 




PUSH 


D E 




PUSH 


HL 




LD 


E , A 




LD 


C , 0 2H 




PA! 1 






POP 


Ml 




POP 


n P 




POP 






POP 


AF 




RET 






H 1 imDS 

*ji u in -j 


8hvte of r HI 


DUMP8B 


PUSH 


HL 




LD 


B . 8 


DUMP! : 


LD 


A , ( HL ) 




I NC 


HL 




CALL 


PUTHEX 




LD 


A , ' ' 




CALL 


PUTCHR 




DJNZ 


DUMP1 




POP 


HL 




LD 


B,8 


DUMP 2 : 


LD 


A, (HL) 




INC 


HL 




CP 


20H 




JR 


CDUMP3 




CP 


7FH 




JR 


NZ.DUMP4 


DUMP3: 


LD 


A, ' . * 


DUMP 4 : 


CALL 


PUTCHR 




DJNZ 


DUMP2 




LD 


A.0DH 




CALL 


PUTCHR 




LD 


A, BAH 




CALL 


PUTCHR 




RET 





'[HL+7] in hexa & asci i form 



: work area — 

BUFMEM: DS 256 
END 



4.1 mmmmt(D\/o 

f&thcon, ^{CD-fury Mz.^/Mtiiv-^-^v- 9 -C-fV, ifffi<n-y xf An— ;w S-fiJffl-t 
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4^ $/XxA3-;l><Dfl&ffl 



7T>f*>a > : 01H 

Kit : & L 

"STtB-r* 0, Ctrl-C Sr*t#tti fcyo^A^SEtfSr+BfLTMSX-DOSoa^^ Kv<;p 
KM*. Ctrl-P fe*»tttlt* t, ^A^lit^trij >;i:tx3w< 7 j; ^ I: 



Ctrl-C xXTA • HvF 
Ctrl-P 7° 'J >^^<7)o.3— Hfl£& 
Ctrl-N 7°'J jfih 

77>^->a> : 02H 



7y>^va > '■ 03H 

R5t : H I 

77>?y a > : 04H 



77>?*>a> : 05H 
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H3g|5 MSX-DOS 

M U ft : f £ L 

77»va>: 06H 

I££ : EUyX^l: OFFH £-te*y h -fttHf A:*J, OFFH JiW- * -te 7 M-fUfflifl £ 
h. E u x x ^ t; OFFH -y h § ^it v^c^li, -te y F 2ft/i{t 

M'Hl : Eu^X^'OFFH fc-fey |» $fl.-Cnfc*£-(A:fr)t;:li, Awy'Xi' \zX~h<n 

K, ff ?tl-Cv^^o/S^i±OOH t EUxX 

77^y 3 y: 07H 
KJfc : £ L 

M'Jfl : AyyX^nyy-W'bA^Ltll? 
3 y \ v — iis*^? 9 9<r>*Yi&— \ lifsht£^\ 9\i\lh f £^. 

■77>?*>a > : 08H 

M'Ji: AVyX^^^y y-/P*> A* L 1 ^ 

7?y?yay: 09H 

IS^ : DE U yX;^ytiJ±|;fflfL/;, n > y-^fcm^t&^^^yfeSi 

M M {§ : 3r L 
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I 



H(n>V-/W±}/l) 2: HUSK CTRL-S iSBMti. 



7?^->a> : OAH 

R£ : *AAAl3:^i5t ( 1 —OFFH) bfc^'JOT FWX*.DBV»**18 
-b >y h f & . 

MUffi : DEvi>X*fcjjt§itfc7 ttfttefcT K wxicii a > y-;u*» fe* 

ij ^->3f~^x**3>y-;uA»fe<7)A*<o*tSBi*^i". fc*fU A^¥flfc#S£*>:£ 

?ft(DEui?X^t^?<lS7 KWXC7)[*|#= 1 ~255)£jg;c tg^A^^ic* 

ft A#:3WJ£^£l.T/^ 'J (c-te-y h Lfz'ik, #m%1&7t&. h x ) 

$X'COXti\t%i$L£t\-h. ;«yXfA3-iH: | S-fc^JAftB^cli, r > 7V - H; J: £ S 

77>?'>3y: OBH 

M'JfiS : K**l¥?<l-C^fc*&tli OFFH £r, Jf'SfttV***-?*:* 

OOH£, A^.^X^tc-fe-y Y-fh. 

4.2 g$&tt£fcRi&jl]L 

A ^it^iaS * ft 9 <£><7) x X T A 3 - )VX't. 



77>?->3> : 00H 
Kit : L 
KUtt : <fL 

MSX-DOS±*>fe 3-;HfcMtl±, OOOOHtc^tti-^iitci^txXTA^'J-fe'y h ? 
fli. MSX DISK-BASIC ±*>fc3-;uLte*&-tf±, MSX DISK-BASIC -AX 
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I&3SI3 MSX-DOS 



1- (Warm Start) -fh. o*0, n- K § tlX^ 5 7°o / 7 A T £ BASIC W K k 



77^->a>: OCH 

MUfil : HLwi>x^^0022H 

;«/XTA3-;HJ, CP/M (cfclfS, £i ^CP/M^-y 3 >#"t^*#1-.5./2 
AWtWTi)!)**, MSX-DOS commit, -^(c0022H* f -fe'y r 

77^->3>': ODH 

f7^ • \'yAt^k Vy-i7lz-t-y h L, DMA £0080 Hie -b .y h 4"^. 

77>?va> : OEH 

Kit : EW^X 7 , «-r'7*7Wh • K7^r#-t(A = 00H, B=01H, •••) 
MUII : & L 

yXfAr-^CfcJ^ X ^-tXli, mz^l^^m'Of'y t Ji-Y • K 7 4 7*#-§-T^ 

ti^FCBic-fe.y r Ztix^z Yy ^r^-hmmmx'h-otzm^zit, */xta3-;h; 

7 7>y->3 > : 18 H 

M l J tt : HL U ~j x > 7 -i > • K 7 -i 7*1ifg 

K 7 -1 r*tW. iWyXf /> P*-/Mfr*fff 2> t # K 7 4 7'"*^ > 7 4 > 4 
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4^ ^/X^AZI-JUDftffl^ 





H 


L 




7 6 5 4 3 2 1 0 


7 


6 


5 


4 


3 


2 


1 


0 




MSX -DOS T«S*?H*fctfV,* 


H: 


G: 


F: 


E: 


D: 


C: 


B: 


A: 







S3. 22 n#4> • ^ 



77>?->a^: 19H 

RiJl:Al^i?x;<-f7*;^ • Kx^7"#-f-(A = 00H, B = 01H, •••) 



77V?va> : 1AH 

IxS : DEV^X^HKtf-S^Bfef F>x(DMA7 Kux) 
Bl'MI : & L 

DMA7 KVXli, xXf A'J-fev h B# (c 0080 HtcMfl-ft; 2 tl :«7 7 >7y3>lAH 
• X 

yr>^i^B> : 1BH 

(f*7^^ • KtM7*=00H, A = 01H, B = 02H-) 

(El/y'xyw tSBga^a S « -5 fc *£■ FFH ) 

BC WyX^«-iH:7;«?)t-fX 

DE l"S?X^*-??X^'<0|ftft 

HL u X ? <-3M£ffl 7 7 X 9 <nmk 

IXi/yXi'^ DPB c7)$feglT K v x 

IY l/yX^^^ 1 ) _h<7) FAT <7)7feIlT KVX 
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% 3 SR MSX-DOS 

7 7 > 9 •> a > : 2AH 
KJfc : Sr L 

;<OxXfA3- /KiMSX-DOSffl (ciilS § fife 1 CO"?, CP/M t COZ&tttf & v>. 

• B#<Z)Sg£ 

■7 7>>?<>3> : 2BH 

OFFH j^-fe^ h $tlZ>. 
:^xXfA^-;Ki MSX-DOS fflf::JtI£?flfc & CP/M £ <505&ttf±£v\ 

7 7 > * v a > : 2CH 

MUffl : H u-^X^R* 
L w x x ^ 
D v -J x ^ 

E^'X^ 1/100 $ 
:^yXf^^-;Ki MSX-DOS ffllcJfiJ? Jifc fccoT, CP/M £<7)S&ttf±irv\ 
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4 m ->77A3-A©fi a 

■7t>?->3> : 2DH 

K£ : HWyX^U 
L^x; <-# 

EUiSX?*- 1/100 f> 
Hyffl : j&?&$:f>00Ha* %$X f J: h OFFH ^Al/yX^l:^7 h 

77/?'/3>: 2EH 

R£ : -<U 7 7 4 • 77/1 'J-fe-y h -fSlSfctt, Ei/yX^HOH 

-<'J7t4 -77/^-fe7l-tSBif!:l±, E V x * «-00H &7l-«ofe 

^'J7r^ • 77/^tl>i, \>J&<r>T4 x?£M1-£l?f a^'J7 7^#ltfffc 

4.3 WJa-'l READ/WRITE(-fe^^(7)iI^7^-feX) 

MSXT'fi, "fta-b^^" tBflfiiS fcWfcfc/hwiMfct Ltf>( x y ^fSLT^i-f. ft 
I-tX/'ili, t/ x y^^llfrxlir-fe 9 9 h lA^KH^f^/E^^tlXi-te ? 9X"h 0 , ISOMJl-tey 7 
^ *^f*iS-fe 77{Ta x? cottilic i ? r ^coiWigSr 6 ) 4 -e<o— *<o#S-**fttt h nx 

z wisra-k 79<ni5i? \fx\ msx-dos * msx disk-basic <7)jL—y—ii., ta^w* 

t/ 7? 4 7(3 l->XWkt£h H77 ? r t ? /■ t^a^ I ti* f fcf 4 x?£7? 

4zXt2>Zt&*SMt%-?X^i-f. Hl^fi FCB(7t4 /U- ^> 1 n-;u-7n v 7)£^t 

9atvx6^c#*iTe»fe, ^£7)fta-fey 7 y 7 **i^(cjigffli-^^i±* o if-A. L.*»u ita-ty 7 

7 £ ffl ^ 7 ? * X i ffl&K J: o t (i&KT * 0 , MSX-DOS H I V MSX DISK-BASIC Tit, 
WsW-t7 9C07 yXf A3-;uiffltLtv^t. 

*IBT(i, -^fmS-fe7^c7)7^-feX£4T9 yXfA3-^PflUt. 
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If! 3 £15 MSX-DOS 
77^ya>: 2FH 

ttl1"f'>fX^(7)K7^*r#-^(A: 00H, B : 01H-)£L w ?fc* y Yti>. 

C7) ^ DMA gtffert > * V KttM 1 4 . * *>Bk 3 ft * * * U flfMttfa 7 7 > ? ^ 3 > 1 AH 

:^yXfA3-;Mi MSX-DOS EHcifjg;? cO"C, CP/M t coS [± 
77>?y a > : 30H 



^(7)xXTAn-;KiMSX-DOSffl^iiK?a^t^T\ CP/M i(7)H*ttl±4:i\ 

•;xh3.4 • ^vy 



B : 01H-)Hi/yX^C^7 r 



List 3.4 



cluster dump 



this program must link List 3.3 



EXTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 



GETARG 
STOHEX 
PUTHEX 
PUTCHR 
DUMP8B 



□ v>F7-f >T1%%. L tziiB? 7 a ? <n%mn 128/ n'-T 



BDOS 



EQU 



0005H 



program start 




LD 

CALL 
CALL 



A, 1 

GETARG 
STOHEX 



CDE] := 1st argument of command line 
HL := evaluate CDE] as hexadecimal 
this is target cluster No. 
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4^ v7^PAZ]-;U7M£ffl>£ 



PUSH HL 

LD E,00H ;request the default drive 

LD C1BH ;get disk information 

CALL BDOS 

POP HL 

CP 0FFH ;fail ? 

JR NZ,L2 ; if not fail, A := sector/cluster and goto L2 

LD DE , ERMSG 1 I [DEI := 'Cannot get Disk information.' 

LD C09H ; string output function 

CALL BDOS 

RET ; error return 

L2: LD E,(IX+12) ;DE := 1st sector of data area 

LD D.UX+13) 

DEC HL 

DEC HL ; HL := cluster No. - 2 

LD B , H 

LD C,L ;BC := cluster No. - 2 

LOOP: DEC A ; Count N times 

JR Z, RESULT 

ADD HL, BC 

JR LOOP 

RESULT: ADD HL, DE ; HL := sector of terget cluster 

PUSH HL ;save target sector 

LD DE, NEWDMA ;we reserved 1024 bytes area for DMA 

LD C1AH ;Set DMA address function 

CALL BDOS 

LD C19H 

CALL BDOS ; default drive ? 

LD L, A 

POP DE ; DE := target sector 

LD H,l :H := 1 (read 1 secter only) 

LD C2FH ;abusolute read function 

CALL BDOS ;data will be set into DMA 

DUMP: LD HL, NEWDMA ; HL := DMA address 

LD DE,0000H ; DE := relative address from cluster top 

LD B, 16 ;dump 16 1 i nes 

DLOOP: PUSH BC 

LD A , D 

CALL PUTHEX 

LD A , E 

CALL PUTHEX 

LD A,' ' 

CALL PUTCHR 

PUSH HL 

LD HL,8 

ADD HL, DE 

EX DE, HL ;DE := DE+8 

POP HL 

CALL DUMP8B ;8 bytes dump subrout. in (in another file) 

POP BC 

DJNZ DLOOP 

RET ;all work have done. 

; work area 

NEWDMA: DS 1024 ; Private DMA area 

ADRS : DS 2 

ERMSG 1 : DB 'Cannot get Disk information^' 

ERMSG2 : DB 'Cannot read that cluster. $' 



END 
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fg 3 £tf MSX-DOS 



4.4 FCB %m^tz77"( )VT5*>7» 

m%XW<lzW&*L ? ?%Wm%^^-tZ>7 4 7V)xxt a ^-/Kli, 7 7 ^ ;uip.l2v)T 
^-feX3&^HrfcHlt-C*9 f 7 7 >f^i*i Lfcf^ x?T?-fex£fr-) fcAfcli, FCB £^ 

FCB ^fflv^yXf < 4Htf&tf> 3 O^aEKWfcL 

CP/M iOlM^fcWcfflt^fcyXfA^-W* 1 ), MSX-DOS 

(± MSX yXf A|:a@^yXfA3-;K:^otV^t. Z.0)y> 9\U • 7°o 7^ • 

fe<7)xXTAn— ;u£i£HJ3 LSI". 

7 7 > * > a > : OFH 

1££ : DE 1/>>X 7 p >?il'rv^^FCB05feHT K^X 

MUffl : 77^ rt'*):*— -/v^jfttti-iKfOOHt, *SJci-n(f OFFH £ A 

h-TS. 7r^wt-7°>^ML/:«^:(i, FCB 0&7 

K^^r#-^(c00H4--fev h"f "7r>y 7 x3 > OEH (t*7 * ;u h • K94-7*)R5©K J: 
(7)7 7^^^-7°>t^l^:li, A K7^f 7&fc01H, B K7>f 7*&fe02H, -<7) J: 7 fcfg 

$yX7A3- )v%fx'ik\zx.— &*&mzfotxmfeirh*&w^h%>. fcb 

K**-fe«y h ?fL^dc7)ttt^\ FCB £vVf £ xXr A =7-^£fiJffl-f £-2-— ^— {z fc -3 X%\z 
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4^ vXfAD-Jl/©fffl)i 

7 7>9is* > : 10H 

: DE UyX^^t-7°y?ti/: FCB ^5feBlT KVX 
KUtt : 7 ?r 4 ? o ~X#^ tft tfMH ^t#U#0FFH £ A ix^x^K 
•feyKtS. 5 fe t FCB CO K 7 4 7*#^7 £ I£/e1~ h . 

Jtt^-^ U±^FCB^rt#^rV x?Jt(7)iSt5f^ h U • xi) T{c#§iXtfC: t 

77>^*>3>: 11H 

|££ : DE u vX^^^-7°>§irT^^v^ FCB<7)5fcs»7 Fi/X 
JRUfit : 7T^^B^ote*^(c:{i00H^, So* 5r*^ fe»frfett 0 FFH £ 
Avi?xil:-fe7 So*^fc*#l:lt?^l:, DMA x*tf $ti& W&te 

4fc, FCB «0 K 9 >f -fey M"4. 

- K- * 9 7 £ tot "????????. c" t JBJg*ff -5 i.f^^fcf^liffl-Ct) iv\d* 
H .c" W(7r^^j MfcSfcU »tOC^yf-Lfc7r > f/W) , r-f h 'JitftS: DMA& 

It* if 9 ***P 0 tevm^fcli, *ClclH4H-*7 r > ? x 3 vl2H*WB1-ftefiW#**. 

• 7 74 JMDtitffc %<D2 

7 7>9*>a> : 12H 
R* : L 

MUtt : *o*oteiMHc|iOOHfe f OFFH U^^x^l: 

•fe >y FtS.Io*^ tz^k&iz it ? fc, DMA TtR ? it 5 fflit fc ^7r^f^ 

r^xX7A3-;Hi, 7r>^> / 3 >llH07^f;w K * — K • ^r^7^cU77^ 
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m 3 SB MSX-DOS 

• 7 7>f;KZ>i*)S 

77>?*>3> : 13H 

K£ : DE ^yX^^-^-7°>?li/: FCB <D%WT K^X 
RUtt : »M*^Lfc«^(c{±00H^, *BkLfc*^l± OFFH *AVi>X*fc*y 

77>**>3> : 14H 

K£ : DE u^X^^^-V°>?^i^ FCB^^IIT Kux 

FCB ^ u > h 7u 7 ?HR*fli L^BiStS-Zo y ? 
FCB u> h u FH^tHL^mt^^ 3- K 
MUtt : ■ R*ii*3& , J**'tiltf 00H£, ^Hfc-Tilff 01H £ A u ^ x fc-fe y h1"S. 

FCB <?) # w >f7o 7 ^^>f^- K(±, R*a*a»wS»ttK:JHff5*L4. 9, 

77>^ya>:l5H 

: DEu ^X^^Tf-rv^fL^FCB^^lT Pl/X 
FCB(/)7t7 U > h 7'o > y ^S^jA^^I-sro 7 ? 

: *#iA^^J^i-ii(^00H£, *BJc1"fL(f 01H £Au S?x;t-fe7 hi" 4. 
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4^ Jl/<Dftffi>4 



• 7^4 dHOftUS 

77>^va>:l6H 

: DE u^X^^^-r>?fLTv^v^ FCB <r>%WT 
HUffl : 7 r ^ ^O^*^^1-^I(f00H f , ^fifcl-ftffOFFH JA^/X^C^v h 
t* 

S. 

7?^*>3> : 17H 

K£ : mV r 4/\'%UNBt & FCB018/<4 h g(FCB 07r^^^ x* • 7 ^ - 
/i/> # *>2*<*f h g = IB7r ^/i^^l^H* h#>£)# v ^ll' N M h tc (18— 28^^ 

gflS7 r^f^ic, 7^^F^-F^t7^"?"JftffltH, IB7 T ^£ 
£"????????.()"£, *7 T ^ /fcfeic "????????. obi" fc»S&tJtlf, ".o"h^W^t< 

77>^*>3> : 21H 

R£ ■ DE u^x^^^-W^n/^ FCBc7)5feiir Kux 
FCB^0y>^AU=7- PHWt'#tb1"V' K 
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!g3g& MSX-DOS 



77>?va> : 22H 

FCBcT) 7 > f A u u - g^atf 
RUfil : »#a*3& f J*a-J"it» 00H£, ifclttJltf 01H £A u^X^Kty h tS 

77>?ya>: 23H 

K£ : DE Ui?X?^*—-fZ'$intz FCB <7)5fcsS7 Kl'X 

/C(±128^M h#ttTW-#Sil4't. ojf), 200^<>f h^*<l»2* f 1 257^M 

77>^>a > : 24H 

•■ DE u x x ft FCBc7)5feIlT K^X 

FCB £0 # u > h 7n > y ?<-g£ft<7)-ro >y ? 
FCB V > h V K<-@ #j<7) 
lUf : 7>fAW3-F-7^-;i/FC, fB^2;Mfc FCB ^77 u > f7 , o 7 ^.7^ 
— ;u Ytijvy h w K • 7 4 — ^ K#*feff*^-Lfc# u > h ^ n— K • #i? 

7 a > : 26H 

R£ : DE Ui?X?^*—7>$tlfc FCB (VjtmT KWX 
FCB c7) u K^M X<-$£i£if u n — KIM X 
FCBc07>/AU3- K^*#&^£MI#rt"6 u 3— K 

dma wp$co y ^ g # iitf * 
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4^ ~>7^A=l-JK7M$ffl>i 



i&/L£TU K^itl". l> tocoun- Kc7)^;# ?(± FCB<7)u 3- X-7 

^<7)vXrA3-;H±MSX-DOSffl{clSfS?nfc ! J)<7)-C, CP/M fc.4)Eifctttt4rv\ 

7 7>9i/a> : 27H 

ISS : DE u x X;y-<-*-7*v ? ftfc FCB tO^glT K u- x 
FCB nvs-W X<-I%Atb1~ 1/ 3 — X 

HL<H-ft*tB-j-wa- Kit 
M'Hfi : f-^<7)^*aiUf-^"ftltf OOH, *IJctntf OIH £A w xX?fc-te-y 

Aa-^IIft, HL WS>X*fcl**iBcSI*&^va-- K^iMf^fe-f h Ztxi>.^$ 0 . ft* 
teI tzWL(T)V 3- Y ^m^^hhwWzy 7 A /K7>f*-fr 0 L t L 4 -5 fc*£-fc:{±, -^tii 

Z.<7)isKTJ*3—MtMSX-WSMIiZmWZ$tltzi><?)X', CP/M £<7)S&ttl±frt\ 

#7>yA4'tlM *<7)3 

7 7>?->a > : 28H 

R£ : DE l^X^:*— 7V£ft£ FCB^>5fcSI7 F>X 
FCB c7) y > y Ms 1/3- K<-#§jXti^n— K 
DMA JM^<7)128/nM h<-»§iA^r-^ 
HUH: *^a^^*1"at?00Ht, *§Jc1-fL(f OIH % kv i? \z*lv Y Lt 
t. 

un— K^*#3H:128'<>f hHfeK. 
OOH Til<fcT, KfcfcS&AStfT?. ^^*ltlttf7T>^X3 >22H(? 
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% 3 U MSX-DOS 



VXh3.5 7 7^' ?>7° 



; List 3,5 


f i I 6 dump 









this program 
============== 


mus t link List 3.3 
================================= 


;===== 


EXTRN 


pCT a or 
bb i AK*o 


— 1 —y - . L* =i y » . T. -t-fc^Z' 1 -f _ /i-=£f — 7 — , V II j. j_' N ILL -y 




EXTRN 


STOHEX 




EXTRN 


PUTCHR 






EXTRN 


PUTHEX 






EXTRN 


DUMP8B 




BDOS 


Egu 


0005H 




FCB 


EQU 


005CH 


T-^^-^hFCBx'JT'COOSCH-) Cft|ft$n?>. 




■ program 


start 






LD 


DE , FCB 


; DE := default FCB address 




LD 


C , 0FH 


; open file f unct i on 




CALL 


BDOS 






OR 




: s ucces s ? 




JR 


Z , READ 


; i f so , goto READ 




LD 


L/C. , tKIVlOU 1 


iLUbJ • — ^.dllllUL \J p CI 1 lIldL Lilt;. 




LD 


C.09H 


; string output function 




CALL 


BDOS 






RET 




;error return 


READ: 


LD 


A, 2 






CALL 


GETARG 


;get 2nd argument of command line 




CALL 


STOHEX 


;HL := value of the argument 




LD 


( ADRS) , HL 


;set address counter 




LD 


Ub , NbWDMA 






LD 


C, 1 AH 


:set DMA address function 




CALL 


BDOS 






LD 


HL, 8 






LD 


(FCB+14) , HL 


; record size := 8 




LD 


HL , 0 






i n 


(FCB+33) , HL 






LD 


(FCB+35 ) , HL 


; random record : = 0 


RD1 : 


LD 


HL , NEWDMA 


;clear DMA area 




LD 


B,8 




RD2 : 


LD 


(HL),* ' 






INC 


HL 






DJNZ 


RD2 






LD 


HL, 1 


;read 1 record 




LD 


DE , FCB 






LD 


C, 27H 


; random block read function 




CALL 


BDOS 






OR 


A 


:succsess ? 




JR 


Z.DUMP 


; i f so, goto DUMP 




LD 


DE , ERMSG2 


:CDE] := "Ok. 1 




LD 


C, 09H 


; string output function 




CALL 


BDOS 






RET 
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DUMP : 



LD 


HL, ( ADRS) 


LD 


A , H 


CALL 


PL'THEX 


LD 


A , L 


CALL 


PUTHEX 


LD 


A, ' * 


CALL 


PUTCHR 


LD 


DE,8 


ADD 


HL , DE 


LD 


(ADRS) .HL 


LD 


HL , NEWDMA 


CALL 


DUMP8B 


JR 


RDl 



;dump 8 byte 



work area 



ADRS: DS 
NEWDMA : DS 



error message 



ERMSGi: DB 
ERMSG2: DB 



'Cannot open that file.$' 
'0k.$' 



END 
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m tsij 



VDPtfS 




MSX2©PI®«7KfflLSI(VDP) CI*, CtlSf MSXCIsSffl 
£*lTVfcTMS9918A t±WSM^WO, V9938 (MSX- 
VIDEO) tmm$tlT^£t. MSX2 ©#®t? fcS&tlfc^ 

fg4 ^T"ISC©MSX-VIDEO©«ffl>* IC^T, BASIC t' 

sr. A-K^i77.^^^w*ti«*t", 

MSX-VIDE05^— ts^-^^V? (7^*- HJtiS^^ 



1 m MSX-VIDEO<D$ftJ& 



msx-video mk<ni i tiWtkZfth, TMS9918A tib'<xizMfcm*mt}**fa±l~c^i 
?„ 

■ 9h'v \<ni]7-'*vv M:J:ot, 512^^^^ 

■ *±512X424 K V hodHMBW 

• 1 ft 803t^ CO f * X h *7K « - K co HUB 

•LINE, SEARCH, AREA-MOVE tf. ZW*— V 7 x TWl^T^fE 

■ X^7 4 h liMI— *¥ 7 4 > 8 11 * T'^^nTtb 

Ztlh^mtZmmtZ MSX-VIDEO comW^-> XT Aco«Bfe^*(±, $c^< cOW^X* 
», MSX-VIDEO CiotflJaii VRAM, MSX-VIDEO t CPU mnf-f&imiZft 
i I/0#-hc0 3oc0l&^{c^JIJ$il41-. 

1.1 Uv»X? 

MSX-VIDEO (J, *<0^< cO<ttE*Siai-i)feibtC, rtg|5(i49*cOU > z.?£ffiz.X^tt. 

tltt. > b a— )\<'V 1 JX?WtXT—?X-\s :: JX?mz'O^X&, BASIC 

VDP(n) tv>3 xXfAtfcfflv^#5StS:i t «I^T-t. 

(l)qj/KP-;i/- u$>X*ff(R#0~R#23, R#32~R#46) 

MSX-VIDEO <OiHl5£ftW-t-&*£ii^#ffl 8 h'y |'V'>>X?Stt. -H&HR* n cof 

t. R#0~ R#23(±±(ciSffl^- KoRfefcfflv* bix, R#32~ R#46(i 5 VDP 
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ifua* vdp tmmmTf; 



















VDP(n) 


m m 




VDP(n) 


m m 


R# 0 


VDP(O) 




R#20 


VDP (21) 


t>^— /<— 7 Hf % l 


R# l 


VDP( 1 ) 


^E- FUy^n 1 


R#21 


VDP (22) 


ti=7—J<—7s hff 2 


R# 2 


VDP( 2 ) 




R#22 


VDP (23) 


/<— * Mf#3 


R# 3 


VDP( 3 ) 


*J7— T— >0U (LOW) 


R#23 


VDP (24) 


MS 


p<7)/\— K*^ p— IV 


R# 4 


VDP(4) 




















R# 5 


VDP( 5 ) 


7 7 7-f h7 h >J t'a-hr-y;U(LOW) 


R#32 


VDP (33) 


sx 


$5^7uXi^#(L0W) 


R# 6 


VDP(6) 




R#33 


VDP (34) 


sx 


te3l7cXJ^«(HIGH) 


R# 7 


VDP( 7 ) 




R#34 


VDP(35) 


SY 


$^7CYM^I(L0W) 


R±t 8 


VDP( 9 ) 


FUy^n 2 


R#35 


VDP (36) 


SY 


$s&7cYil*I(HIGH) 


R# 9 


VDP (10) 


^B- FUy7^ # 3 


R#36 


VDP(37) 


DX 


$2^7t;XM#(L0W) 


R#10 


VDP(ll) 


t— y;u(HiGH) 


R#37 


VDP (38) 


DX 


e^XJEll(HIGH) 


R#ll 


VDP (12) 


7 7 7 < h 7 h 'J tfa-h t-7';L, (HIGH) 


R#38 


VDP(39) 


DY 


*s3l&YJ^&i(L0W) 


R#12 


VDP (13) 




R#39 


VDP (40) 


DY 


teM5feYJ^il(HIGH) 


R#13 


VDP (14) 




R#40 


VDP (41) 


NX 


XftftfiK K«y hSc(LOW) 


R#14 


VDP(15) 


VRAMT^-tz^T 7 KU7.(HIGH) 


R#41 


VDP (42) 


NX 


X7^r°)$E^I K>y h ^ (HIGH) 


R#15 


VDP (16) 




R#42 


VDP (43) 


NY 


Y/5ftfs^ K>y h»(LOW) 


R#16 


VDP(17) 


P#n0>HI*JME 


R#43 


VDP (44) 


NY 


Y75fr$^ K«y M»(HIGH) 


R#17 


VDP (18) 




R#44 


VDP (45) 


CLR 


: 2*CPUT f -*fe&ffl 


R#18 


VDP (19) 


U®fiM<7)MlE (ADJUST) 


R#45 


VDP (46) 


ARG 


: fi&Tjft/VRAM • Wkm^% 


R#19 


VDP (20) 




R#46 


VDP (47) 


CMR : VDP=1V> K^fgfif 



(2)*x-?X • l^*??KS#0~S#9) 





VDP(n) 


m m 




VDP(n) 


m nt 


s# 0 


VDP( 8 ) 




S# 5 


VDP(-5) 




S# 1 


VDP(-l) 




S# 6 


VDP (-6) 




S# 2 


VDP(-2) 


VDP=]V> K^J«l1f^/^(7)# 


S# 7 


VDP(-7) 


VDP=1V> KT'ffbft/cT"-? 


S# 3 


VDP (-3) 


^tHL/zXil#(LOW) 


S# 8 


VDP(-8) 


+>— t^=iv> KTifbnfcXIi^I(LOW) 


S# 4 


VDP(-4) 


LfcXJ^#(HIGH) 


S# 9 


VDP(-9) 


+f-f-Z3^> KTiibftfcX&fKHIGH) 



R4.2 7f-n-u^^ 
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1^ MSX-VIDEO ©1fj£ 



(3)/*Uy h • l/$>**ff(P#0~P#15) 

/n'W 7 F L, #'*V v F £512feffx7) l feH|S^-ti>«^ t tit". 1 OW^'V 7 F W 

1 . 2 VRAM 

MSX-VIDEO t£f±128K>M F <0 VRAM (Video RAM) £64K'M h <7)i£3B RAM £ Sift "C 
MSX-VIDEO(±, ^«0128K^M Vl>-xmWl%T? J t*Xthtztb, 17t*y K<97 

Fvx-*^>^^-9tt^t. ft*, Zfi h<0 / * 'JiiMSX- VIDEO g *(c J; o "t^S? ix 

te?ft RAM (±, VRAMWj^tc^rt^ilifflK^I^-tlit*^**^ VDP nvy 

K*ff*»=B vram i mmm. 7 ^ t vmzvt. mm, mm-- ? 9 m? it, - fttfito 

Ev>^**7-^ x U Ti LTi**.* i, fc^^lEfiJ-el". fc^L,MSX2<Oft»tcl±lfi:36RAM 
***■} 41". 

I . OOOOOH | 1 



OFFFFH 

^RAM 



VRAM 



04.1 VRAM t $£3RRAM 



1.3 l/0*°-h 

MSX-VIDEO (i^aStr-^^-^O i 0 fc *t> £, 4oc7) i/O-tr- F ZWiX^tt. - 
ft K±«4.3 [C^Lfe<fc7 ft*£t8£#^, CPU(Z80)W I/OT F^X^ILtgi^tl 

tv%£i\ ft+n, a'X**?*T-fcTKVXi±MAIN-ROM«0 6,7#S6{ciB#$tLTV>i1-. 
(in = n'=98H-Ci-**, «t o Tfi&ft & "Jltt t k *) 4 tWP, «fc l )££«£ft7 , n ^7 
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H4g|5 VDP bWMWfi 



& iJ, — «t MSX Ttt 7°o / 7 AWlfttt £ St#"t S tz th \z A/U l± t^t BIOS £ ii I T 
-Iftb^ i/Otf- y £jflX MSX-VIDEO £ 1ST ? -fe XtS £ £ d*fF § at v> i -f. 







m m 


h # 0 ( READ) 


n 


VRAM frh<7) X- ? a# til L 


tTs- h # 0 (WRITE) 


n' 


VRAM ^<7) x- ? # # 


h # 1 ( READ) 


n + 1 




h # 1 (WRITE) 


n'+ 1 


Z] > h Q—)l> • 1^ v*?^<7)##j&fr 


h # 2 (WRITE) 


n'+ 2 




h # 3 (WRITE) 


n'+ 3 





>±) n (7)fI(iMAIN-ROMC7) 
6 LTf#* 
n'<7)fitliMAIN-ROM<7) 



114.3 MSX-VIDEO<7)*°- h 



160 



2MSX-VIDE0 



mJ&<7>i: i fc, MSX-VIDEOti I/O*- h fciiLTitSKBIOS £te*>-f ) T ? -text & 2 t 

2.1 \si>7>$0)T?-b7> 

2.1.1 □ > h Q-JU • l^X^Ox- 

ay f- o-;u-ix>>-x^li*§a^#ffl<7)Wi>'X^T"t. iia^J: 9 BASIC frfeli VDP(n) 

^fLliw^X^^co^^iAABftcRAMi^^-^xUT (F3DFH — F3E6H, FFE7H 
~ FFF6H ItEftlt*^ fctt £ TVS « it T t . 

1, MSX-C(±X7°x^ K0«^fB44rf*lii^*fc>b{c, y 4 -?fij •) f MSX- 

VIDEO ^7?-feXUv^OT, ^dicii^fe^ffi^fflv-CUxX^^T^-feXi-S^Jcli, ffl 
•3 * Hit L t T 7 -te x^mU^h % V i. 7 fc &jft I T < f v. 

fSlw^ftli, k5>XMIJ(WBK J:47;*xtt. H4.2 <o«t ■? *-Mlt£*#* 
Hi"l 0" i Lt*J <)$-dh^i-i»^i^J:o'C ; f : fv4t. 



MSB 7 6 5 4 3 2 
I 1 1 1 1 1 



1 0 LSB 



PortSl 
Port#l 



T—9 



1 


0 


R5 


R4 


R3 


R2 


Rl 


RO 


2 





















* "io" t L/zfi^dH^-r^. 



"10" 



(0-46) 



[114. 2 iij£8r5fcu:j:*R#n0>7*-te* 



161 



stf- h # 1 t±, 2 .2 Tifc-s: h J: 9 U VRAM ^7 K U X $rl9:5£i- h *§£ic ifflv^li^ t**, &' *> 
" 1 " c7)B#T"f. 

(2) tz J: Sx- h-f >*'J>> h -*-K) 

«2co^ffi(i, ^ofcA§ft£1-£Wi?x^#^£R#l7{;:*#&*, J: oTWKEtt 

x ^ ) k r ? -b x l v » w y x * 1 mu u * t - . ewti ±, j*f «* h #9 k ^ t # art-fti* i 

u x -? isXft L tf- 9 trkh ftlzim 1 1 T. 



mi 



MSB 


7 


6 


5 


4 


3 


2 


l 


0 


R#17 


1 


0 


R5 


R4 


R3 


R2 


Rl 


RO 



"10" 



( 0 -46) 



Port = 3 



ensign 

Port i± 3 



1. R#17(CV^^##n £-tz>y h"t5. 
±t2t:'7 Mi "10" £LTfc<. 



3 . Wm#- b # 3CttaT*£W , TU#**R#nC 



[114. 3 HStf&JfcC^*- h -f > h * «- K)CJ: 2>R#n<7)y^-bX 

(3) B*»* C i Sr-^t* K U > > h • fB** K) 



MSB 


7 


6 


5 


4 


3 


2 


l 


0 


R~17 


0 


0 


R5 


R4 


R3 


R2 


Rl 


RO 



Port #3 
Port #3 



"00" 



( 0 ~46) 



1. R#17£U$>**S#n £-tz«y h-T&. 
±&2fcTy Mi "00" fc-f*. 



2. #-h#3£T f -*&W2i'r*. 
l^**R#(n+l)tltelfl3ft*. 
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2* MSX-VIDE0©7^7-trX 



2.1.2 /<lx.y K7)1S:^ 



MSB 


7 


6 


5 




4 


3 


2 


1 


0 


R#16 


0 


0 


0 


0 


R3 


R2 


Rl 


RO 












/\ 






/ 






"0000" 








n 

(0-15) 




Port #2 


0 


mrn& 


0 






















/ 








0-7 










0-7 




Port #2 


Q 


0 


0 


0 


0 





0-7 

04.5 '<U"y K7)|S^ 



±ft4fc^y Mi "0000" £-f£. 



2. tf-b;; 2C#£W<7rrti££dti£)-f £. 



3. 2lifi<7)j^jf £ft^-f 3. 

/:^TR # 16 >^ U > > h £ tl5(7)T'\ 



2.1.3 7t-^« Uv>*?(7)t^ajl 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R#15 


0 


0 


0 


0 


R3 


R2 


Rl 


RO 




\ 






A 












"0000" 






n 

(0-9) 




Port#l 








x- 











1. R#15i:il^**#§-n £-tz-y hf*. 
It4^y h Ci "0000" £TZ. 



2. tf-h # ^tffcfrtftt*. 



1.6 ^t-^ • ^^^7^*^ 
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2.2 CPU frh<7) VRAM TfizX 

VRAM ^ffii:^T K V x £ CPU ffl^ hT ? ^XfJi^li, JiTF*) i 7 £^JHl(c i ') tfv* i 
t. 

VRAM (T)mj^(OOOOOH-OFFFFH) RAM [±, MSX-VIDEO rfp b St^T K VX 

«c^4LTU»), ^V^«0«^»C J:^TPj#^^ft& J: a Ci^t^t, MSX2 Tfite 
31 RAM (i«fflL^^^b,tC VRAM <7)'*> 2&WSb\sX < ^fK^>^i?#ifR 



MSB 7 

R#45 



6 5 4 3 2 1 0 LSB 

RM5<D£y h 6# "0" (7)lf^-VRAM, 



'1" (7)if^^RAM^ii^^n^). 



1?; 



VRAM 
K3IRAM 



H4.7 VRAM/S£5iRAMOTiilR 



@ VRAM W7F UXi££(_hte 3k'7h) 

128K>M l-cT) VRAM 4-T^-tXl-^,^^c7)i7f-y HOT KuxfiUMi, TKWX-*«7>^ 
(A16-A0) Iz&feZtli-f. T Y v x • ti ^ > 7 cnwmi, i 1 s ±15:3 f v h frhft^t t. Z 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R#14 


0 


0 


0 


0 


0 


A16 


A15 


A14 



R#14(7)tl'«y h 2~L"'y h 0 IZ7 Y ls7,t>0>9 (T) 
±<4 3 t'«y h£-tz>y hf6. 



H4.8 itt3t:7 hoiaag 



® VRAM (7) T 7 KUXl£S:("Pf±14 b^y h) 

Zfcfc, 7 K W X ^T&14 tr y Y Y#l lz2mizfrlixmn tilLtir. ©t®(±, 
^^)H1I¥T1t^^< TfiSr') 4*A. roNp2 HBfc^lsr-^ictt, VRAM <?)r-^ £1^* 
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2* MSX-VIDEOO^^IZX 



MSB 

Port#l 
Port#l 



7 


6 


5 


4 


3 


2 


l 


0 


A7 


A6 


A5 


A4 


A3 


A2 


Al 


AO 



"0" 



















2 


0 


X 


A13 


A12 


All 


AlO 


A9 


A8 





VRAM 



i . Tfs- h # i tcA7~Ao^aj^-r 



fcfy h HtfrKb? "0" £T£. 



@ VRAM <7)f^<& ft I 



MSB 



PorttfO 



D7 


D6 


D5 


D4 


D3 


D2 


Dl 


DO 



LSB 

T 7 KUX£9>?ti*- 



H14.10 h #0£ilL£:VRAM(7):r?-teX 
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* MSX2<Dra^e-K 



• — ■ 

MSX2£I±, « 4.4 iZTjktimnmm*- K* f: i¥* L * 1". "*" ^fP^Wtfe 6o 

COBB*- p (TEXT 2 ij J; (/' GRAPHIC 3 —GRAPHIC 7)**MSX 2 X'mWc2tltzi><7)X'i; 
jyji'UofclOt-Kt, TMS9918A £> MSX-VIDEO -x<7)^MfH^\ 





fflUtaSCREEN*-F 


» « 


TEXT 1 


SCREEN 0 (WIDTH 40) 




* TEXT 2 


SCREEN 0 (WIDTH 80) 




MULTI COLOR 


SCREEN 3 




GRAPHIC 1 


SCREEN 1 




GRAPHIC 2 


SCREEN 2 


256X192, 8 K»> hip-feT'fe^H^t" 6 


* GRAPHIC 3 . 


SCREEN 4 


HE-K 2 tffl&x. ^GRAPHIC 2 


* GRAPHIC 4 


SCREEN 5 


256 x 212, K 7Kt 13 16fenJtl 


* GRAPHIC 5 


SCREEN 6 


512X212, F7h:tC4M^ 


* GRAPHIC 6 


SCREEN 7 


512X212, K-y h Z*£H16fenlHi 


* GRAPHIC 7 


SCREEN 8 


256 X 212, K V b w£ C256ft"Tlli 



f!4.4 MSX2<Dii®^- h'-ft 
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3.1 TEXTILE- K 

TEXT 1 b (± WTJc^tft^W® K * V»» 4i\ 

















256««o:fc^a*&fli-Brt8 












? I±« 6 K y h x« 8 K 7 h 










* > h ffl-2048'M h h X256l£^) 






iMS^ffl 960' < 4 K40:£^x241t) 




BASIC 


SCREEN 0 (WIDTH 40)(cf§a 











3.1.1 TEXT 1 ^E- K 

TEXT1 KlRfeT MSX-VH5BO«MH*— KOftJStt, R#0t RUco^co 5 f 7 hfcffi^T 
1f ^ * t. TEXT 1 KW*#ti, II 4.11 (CTj^t £ 0 TM". 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R#0 


• 


• 


• 


• 


0 


0 


0 


• 




















R#l 


• 


• 


• 


1 


0 


• 


• 


• 



TEXT 1 K0>8b€ 



3.1.2 TEXT 1 * — K <Z)® Hfltifi 

^x^u-^-f-r;Ki VRAM _L£fi#*Ji, *<05fc5ia>£> FfoftfflLt 
X.. Lfc^t, l*£li6 x 8<0**M Xirir^i-t. ZtLffWJ&y* > He i± 0-255 
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3* MSX 2(7)I1 : &- K 



^i^v-^-f-*/;^3tIT Kwx<?)±fiL6 tf 7 h (A16~A11)<t)^-C£ 9, 7 Kux^Tte 
JlBy h (A10—A0) "OOOOOOOOOOO" ~T£> l> ^^^^tlii". U:^T, >S*4fc* 

u-* • T-r;u^K^nTf^T Kuxii, 00000H**fc 2 K><>f h ^OttilK 4 9* t. 
BASIC *>fc{4, I^TFi/X?: BASE(2) tv>3 yXf Att^ffl^TtlT^ El 4.12 (i 



MSB 

R#4 



LSB 



0 


0 


A16 


A15 


A14 


A13 


A12 


All 



MSB 7 6 5 4 3 2 1 O LSB 

1 
2 
3 
4 
5 

6 

7 □□□□□□□□ 
8 
9 

'0 
11 
12 
13 
14 

15 □□□□□□□□ 



2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 



'# O 



1=1, D=0 



1 



. /\'^->S255 



04.12 • -r-7'/K7)(*ii 

T — -TMZ 0~255c7)^r-v 7 7?? — Y&Wt^Mtit, Mitt &®W±.^ii-W:lz 3- KTltJgLfc 
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^X(^±fi7 b^y h (A16~A10)^)^T* 9, TfelOtf'y h (A9~A0)(i#(c "OOOOOOOOOO" £^ 
£$#.£1^ U:^T, • r-r;u^KSnJt^T Fi/Xli, OOOOOH^t IK 

/sr>f h#{i(7){ilic^r r) ^ BASIC *^(±, CKJOT KVX"£ BASE(0) t ^XrA^$t£ 
ffl^t#it^it. 04.13 li'^-^-A • T-7Vuc7)«it^t. 



MSB 



R#2 



A16 



A15 



A14 



A13 



A12 



All 



A10 



959 



(0,0) 
(1,0) 



(2,0) 



(39, 0) 



(0, 1) 



(39,23) 



0 


1 


2 


3 


39 


0 


1 


2 


3 




39 


40 


41 


42 


43 




79 














880 


881 






919 


920 


921 






959 



04.13 TEXT K7)/N°^-^-Af- ?n>0>W& 



3.1.3 ®H<Z)fe(Z>»S 

t'7 Kie#5S5irte><v y He J: •) Si" (El 4.14). 7 * > Y '*?->^<r>, " o 

MSB 7 6 5 4 3 2 1 0 LSB 

I i I I I I I 

R#7 

1 1 1 I i i i 

v f\ , 

fcjfc (0-15) ft£ (0-15) 

04.14 TEXTl(7)fe^ 
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3^ MSX2©H®%— K 



3.2 TEXT 2t- K 

TEXT 2 t li&TlZTjit&BnWW*:- Y'i^^tt. 



j® S : 


« 80 jt^x«£24fi 1 (ifc{itt26.5tr) 






512fe + *^ffit(cjg#^Bg 






«t 0 , it:2 fe^nftB 


X : 


256ff^A^^'(£ffl"ST 


tit 














i ^ r t r u > 9 (AW,) "BJtg 


Mm** 1 ) : 


24^ta^B# 








•2048 F h x256:£^) 




ifflffi^^ffl 


•1920 h (80*^x24^) 






•240 h ( = 1920 If v f>) 




26.5frt8:5&i# 








•2048 h (IH±) 




iHB^ffl 


•2160 h (80il¥x27fl) 






•270 F ( = 2160 t'-y h) 


BASIC 


SCREEN 0 (WIDTH 80)(cfflS 



3.2.1 TEXT 2 ^E- K(7)i$£ 

TEXT 2 ty- K<oK£{±H 4.15 Tf . 



R#l 





















7 


6 


5 


4 


3 


2 


1 


0 


LSB 










0 


1 


0 


• 




• 


• 


• 


• 






















• 


• 


• 


1 


0 


• 


• 


• 























04.15 TEXT?* — KCDRjfc 



• *Ttfctf>t§:5£(24 *t/ 26.5 m 

TEXT 2 YX'li, R#9<T)\fv h 7 WflLJc i o T, 1 BS24fli fel±26.5lT<0-BJ 0 
t6T-f. fc*?U lEBofim4-26.5;(T£ Lfc#£% ftTtTfift^L^^ii^-^i^ 
L*>*^?a*^. £«XMStt BASIC "C"ii" t 7"*°— h *fLX"V***^ 
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fg4 9$ vdp tmmm^ 



MSB 7 6 5 4 3 2 

R#9 



1 0 LSB 



LN 

















4: 



0 : 24*r 

1 : 26.5tr 



04.16 ffikOWm*. 



3.2.2 TEXT 2 (7)®®^ii 



• /\f — >iSiL* Is — $ ' y-—7')i> 

TEXT \ <r>'<? — y : j — 9 • r-r'JUtt-otz< mtM&t®f&*Mt>tt. TEXT 1 



•/<■?->*-& • x-yju 

TEXT 2 "C*fi, lifflffl(c*^?m»^^*^:2160( = 80x27)^ilii.^^y), 
-A • r-r^irt^,^:^ £ &ft;*:2160'M Hc&94Lfc. 

^°^->4--A-r-7VKi, ftslT Kuxc7)±ji5 t*-y F (Al6~Al2)£R#2(c#£iA/v-Cfi: 
S£tS3£L£1\ T KixXC0Tfil2f-y h (All~A0)l±-t(c "000000000000" 

• t--T)V1)*WL'%*SWj:T Kuxii, 00000 H*^ 4K^M h*^<Ottatc^0 ii". 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R#2 


0 


A16 


A15 


A14 


A13 


A12 


1 


1 









(0,0) 


1 


(1,0) 


2 


(2,0) 






79 


(79,0) 


80 


(0, 1) 






2159 


(79,26) 







— — A • X — yj[/ 

04.17 TEXT2<7V < ^-^-Af- 7';K7)#|ji 



0 


1 


2 


3 


79 


0 


1 


2 


3 




79 


80 


81 


82 


83 
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2000 








2079 


2001 






2080 


2081 






2159 
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3^ MSX 2©H®^- K 



TEXT 2 YTli, t^r tC7'iJ>^ (.£«) S £ d*"C £ * 1". Bffi±^ if<0tt«<7) 

S?f * ■/ y > *: i: v» -3 -AMI* ISflt lxts< Wt&*7 ] )>?r- f;uxi: r*)>?r- 



R#3 


A13 


A12 


All. 


A10 


A9 


1 


1 


1 














R#10 


0 


0 


0 


0 


0 


A16 


A15 


A14 












MSB 
0 


7 6 5 4 3 2 1 0 


LSB 


(0,0) 


(1.0) 


(2.0) 


(3.0) 


(4.0) 


(5,0) 


(6,0) 


(7,0) 


26 


L 

9 


(8.0) 


(9.0) 


(10.0) 


(11.0) 


(12,0) 


(13. 0) 


(14.0) 


(15.0) 






(72,26) 














(79.26) 







7 U >^x-y;u 

04.18 TEXT2(7)7'«; >^X-7';K7)^|ii 



7U >?T--7Vu7)5tesf7 KuxfiSi, ^co±fi[8 bTy KA16-A9) £ R#3<h R#10t|ft^ 

3.2.3 5H<&mfc£#<&yy>**&£ 

fJSfe(± R#7<7)±fe 4t*7 h , 1f*fe{± R#7c7)Tfi 4 h* y h ft* 1". S fc, 7' 'J > 



MSB 

R#7 



R#12 



0 LSB 



I I I 
I I I 


i I i 
i i i 








s<5>->(D "1" <7)gB#(7)fe 


"0" (7)gP^fc«t 




■ 








1 1 1 

■ i i 


I - T 1 

1 1 1 




V A / 




y*) >?&f<nso-> "i" 


yj >^^<7)/n*^-> "o" 





04.19 usafe 



173 



SMS yoptmmm^ 



R£13 



LSB 



— I — 
Tl 



TO 



T0/6£J> 



R#7Tlt;££tl3fe 



10B0 ================================================== 

1010 ' LIST 4. 1 BRINK SAMPLE 

1020 ================================================== 

1030 ' 

1040 SCREEN 0 : WIDTH 80 ' TEXT 2 mode 

1050 ADR=BASE( 1 ) 'TAKE COLOR TABLE ADDRESS 

1060 ' 

1070 FOR 1=0 TO 2048/8 

1080 VPOKE ADR+1,0 'reset blink mode 

1090 NEXT 

1 100 ' 

1110 VDP(7) =&HF1 'text col or= 1 5 , back color=l 

1120 VDP(13)=&H1F 'text color=l, back color=15 

1130 VDP(14)=&H22 'set interval and start blink 

1 140 ' 

1150 PRINT "Input any character : "; 

1 160 ' 

1 170 K$=1NPUT$( 1 ) 

1180 IF K$<CHR$(28) THEN 1230 

1190 IF K$>" " THEN GOSUB 1280 

1200 PRINT K$; 

1210 GOTO 1 170 

1220 ' 

1230 VDP( 1 4 ) = 0 'stop bl ink 

1240 END 

1250 ' 

1260 ' set blink mode 

1270 ' 

1280 X=POS(0) : Y=CSRL1N 

1290 A=(Y*80+X)¥8 

1300 B=X MOD 8 

1310 M=VAL( " &B " + M I D$ ( " 000000010000000 ",8-B, 8) ) 

1320 VPOKE ADR+ A , VPEEK ( ADR+ A ) XOR M 

1330 RETURN 
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3^ MSX2 0DH®^E— K 

3.3 MULTI COLOR ^E— K 

MULTI COLORS- K t (iKTt^tt^H®^-- VZ^tt. 



■ B : «647n 7 ? x*S487n > y ? 

: ^<7)^:#?|±at4 F7 h X«4 K>y h 

d&lM^U : *7-»5Effl-2048^<>f h 

fitStS^ft 768^M f 

x^7^f h : X7 7^ h*- K 1 
BASIC : SCREEN 3 tcffiS 



3.3.1 MULTI COLOR - K 

MULTI COLOR K<7)1S:5eI±, El 4.21 \zmt ti**) 



MSB 

R#0 



04.21 MULTI COLORS- K0>tfcJt 



• 


• 


• 


0 


1 


• 


• 


• 























3.3.2 MULTI COLOR * - K 0>Bi5flti£ 

fc#Li§^e§2><7)f±7 K^X^±{£6 \fy h (A16~A11)<^T-*S£#>, — V^x* W 
- T-7Mzm%*lf&%7 KuxiiOOOOOH^fc 2K><^ h jig t £ 0 £<f (04. 

22). 



175 



— (8 K-y h)- 



A 


B 


C 


D 



2 

(8 h) 



MSB 

T 



A<7)feU— K 
H I h 



B<7)feH- K 
H h 



D(7)fe=l — K 



MSB 


7 


6 


5 


4 


3 


2 


l 


0 


R#4 


0 


0 


A16 


A15 


A14 


A13 


A12 


All 



LSB 



Pattern name #0 
(8 byte) 



Pattern name # 1 
(8 byte) 



Pattern name it 255 
(8 byte) 



-*ls—$-T — 7)\s 



A 


B 


C 


D 




E 


F 


G 


H 




1 


J 


K 


L 




M 


N 




P 



i i i 
ACDfeU- K 

1 1 1 


i i i 
B(7)feii- K 
1 1 1 


C(7)fe=l— K 
i i i 


DcDfeu— K 
i i i 




i i i 
ECDfeZI- K 


i i i 
F(7)feZl- K 
1 1 1 


1 1 1 

G<7)fe=l- K 
i i i 


H(7)feU— K 
i i i 




i i i 

1 <7)fe=]- K 


i i i 

J(7)fe=l — K 


1 1 1 

K(7)fe=l- K 
i i i 


1 1 1 

L<7)fe=I— K 
i i i 




i i i 
M<7)fe=l- K 


i i i 
N<7)feZl- K 
1 1 1 


1 1 1 

0(7)fe=l- K 
i i i 


1 1 1 



LSB 

Y&awo, 4, 8, 

12,16,20(7)£#f| 



Y&HA< 1, 5, 9, 
13,17,21C7)£#?| 



Ymmtf2, 6.10, 
14, 18,22<7)£#|t 



YM^3, 7,11, 
15,19.23<7)£$£ 



[U4.22 MULTI COLOR<7>'<?- 



4 r><n>*$— > t± Y J£flti>4lL£ <fc 9 , ^^>9 lo***^?*!* i ? c^oT^it. BASIC 

hhtzthi r-^MzWL^SW^T K u X ti 00000H fc IK hiMfc^as 

*i"(H 4.24). 



3.3.3 MULTI COLORS - K(7)®®(7)fe(7)^ 

R#7TIBB?)aiflfe36««j&"C*4i- (04.25). 



MSB 

R#7 



Wffi<DRjD&<D&%1faM (0-15) 



IU4.25 JSffife0>fc£ 
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3* MSX 2©BH.^-" K 



Y > 


0 


1 2 




3 


4 


5 




27 


28 


29 


30 


31 


Q 


u 




2 


A 


4 


5 




26 


27 


28 


29 


30 


31 




n 
u 




2 


4 


4 






77 


28 


29 


30 


31 


2 


Q 




2 


3 










28 


29 


30 


31 


3 


o 




2 


3 










28 


29 


30 


31 


4 


32 


33 


34 


35 










60 


61 


62 


63 


5 


32 


33 






















62 


63 


6 


32 
























63 


7 


32 
























63 


8 


64 










(64X487"P *y£) 












95 




64 
























95 



128 




160 


160 


161 


160 


161 


160 


161 



1 o<7)x-^(i2 x 2 



162 



162 



163 



163 



164 165 



186 187 



IU4.23 BASIC<7V<?->*-A • i — 7';K7)iz^ 





159 


191 


190 


191 


190 


191 


190 


191 



MSB 

R#2 



7 


6 


5 


4 


3 


2 


1 


0 


0 


A16 


A15 


A 14 


A13 


A12 


All 


A10 



(31, 0) 



(0, 1) 



(31,23) 









— 0 


(0,0) 




1 


(1,0; 




2 


(2,0) 


0 






l 



0 


1 


2 


3 




31 


0 


1 


2 


3 




31 


32 


33 


34 


35 




63 














704 


705 








735 


736 


737 








767 



S4.24 MULI COLORS- K<D'<?->*-A • x- 7';K7)*$ii 



177 



iUg|5 VDPtBSfl* 

3.4 GRAPHIC 1 K 

GRAPHICl K tJitiTtc^-tft^iHS^- K£vn»i1\ 











512fecp<7)16fe^lHlB#(C*^nXfg 




/ \° ^ — > 


























v hffl-2048'M h 






#7— T— 32'M h 






X-fyA Y K 1 




BASIC 


SCREEN 1 (cffiS 





3.4.1 GRAPHIC 1 ^E- KOK^ 

GRAPHIC 1 ^- \?<7)WlMI*, M 4.26 fc&t t is ^ X*t. 



MSB 7 

R#0 



1 0 LSB 



R#l 



H4.26 GRAPHIC I*- V<D&% 



3.4.2 GRAPHIC 1 K0>i5H**i& 

?tM**f— ><?)7* > h (i^°^->^x^u-^ • r — 7VWc5fei6£ tli (0 4.27) . — 
<0±fe6 b^y h (A16-~All)<7)^T"f\ 



178 



3* MSX2 0lJ^ z E-K 



MSB 

R#4 



LSB 



0 


0 


A16 


A15 


A14 


A13 


A12 


All 



MSB 7 6 5 4 3 2 1 0 LSB 

1 
2 
3 
4 
5 
6 

7 □□□□□□□□ 

8 

9 
10 
11 
12 
13 
14 

15 □□□□□□□□ 



2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 



> /<9 — ># 0 



i, n=o 



i 



04.27 GRAPHIC 1*- K >i> i * 1- - 9 • 



A-r— y/Wi768'^ h<0:fc£ ? Hjffii:CM*#— > t 1MI KtfJfeLt 

(El 4.29). A^-y^-A-f-^^iT K^XliR#2Tlt>£Li1~. fc^rUBSTC 
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MSB 


7 


6 


5 


4 


3 


2 


l 


0 


R#3 


A13 


A12 


All 


A10 


A9 


A8 


A7 


A6 




















R#10 


0 


0 


0 


0 


0 


A16 


A15 


A14 



MSB 
- 0 
1 



31 



FC3 


FC2 


FC1 


FCO 


BC3 


BC2 


BC1 


BCO 


FC3 


FC2 


FC1 


FCO 


BC3 


BC2 


BC1 


BCO 


















FC3 


FC2 


FC1 


FCO 


BC3 


BC2 


BC1 


BCO 



LSB 

/\°^->#-§-0~7 
/\°^->f^-8~15 

/\°^->§-§-248~255 



HH.28 GRAPHIC I*- YO)t) =? -t— "ffrtoWk 



R#2 



A16 A15 A14 A13 A12 All A10 



(0,0) 
(1,0) 
(2,0) 



(31, 0) 



(0, 1] 



(31,23) 



0 


1 


2 


3 




31 


32 


33 


34 


35 




63 














704 


705 






735 


736 


737 






767 



04.29 GRAPHIC l^B- K0>'<* — ' T-7)l><DWtfk 



3.4.3 @j®(7)fe(7)^ 

R#7T w liffl0Bfflfe*^^T § 4 -T (0 4.30) 



180 



MSX 2C7)®S^e— K 



MSB 7 6 5 4 3 2 1 0 LSB 

i r 

R#7 " 



I 1 , 1 I 1 I 



I 1 



raaH3MS^*WK(Q~i5) 



GRAPHIC I*- K(Z)II®0>fe(Z>*i£ 

3.5 GRAPHIC 2,3 K 

GRAPHIC 2, 3*- p t iiKTI-^ft^liffi^-- PfcV»V*i1\ 



■ s 


$132' - > X f$24' - > 












768«3s tor*?'*-* tfltm nrti 






^-><7)*£ ?{±at8 K-y h x«8 F 


y h 














{MM f 'J 








tiy — T — y~)vm 6144'M h 






: GRAPHIC 2 \tXf yA h f 1 






GRAPHIC 3 (iX7°7^ F K 2 




BASIC 


: GRAPHIC 2 (i SCREEN 2 (cffig 






GRAPHIC 3 It SCREEN 4 icffi^ 





3.5.1 GRAPHIC 2,3 Ktf>lx£ 

GRAPHIC 2,3^- KcoifiSefi, ^itJPftH 4.31 t iJ 0 T"t. 



GRAPHIC2^E- FOl&t 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R#0 


• 


• 


• 


• 


0 


0 


1 


• 



R#l 


• 


• 


• 


0 


0 


• 


• 


• 


GRAPHIC3^:- 
MSB 7 


6 5 


4 


3 


2 


1 


0 


R#0 


• 


• 


• 


• 


0 


1 


0 


• 




















R#l 


• 


• 


• 


0 


0 


• 


• 


• 



04.31 GRAPHIC 2, GRAPHIC 3^- K<Z>^ 



181 



3.5.2 GRAPHIC 2,3*- Ktf)iIj®*Sji 

• /if — >px.$> V>—9 > 7- — ~7)\> 

Z.cn^:— KT'ii GRAPHIC 1 t IhJ^W^- > i? x * V- 9 • T -Viv^ 3 fflffl* L, 76888 

K-t £ £ t **"C^, fWftlf^7-> yxl^-^' T-7*;MHJ^ftfFi-n(±"^ftat)(c256xl92 
fc£>, ^nTtl^T KWXI±00000H*^ 8K^<>f h#ffi<7)^St^0 *-t. (04.32). 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R#4 


0 


0 


A16 


A15 


A14 


A13 


1 


1 





/\°^->254 



/\°^->255 



>0 



/\°^->254 



/\°£->255 



1 



/\°£->254 



/\°*->255 




MSB 7 6 5 4 3 2 1 0 LSB 

2 
3 
4 
5 

□□□□□□□□ » 

■ io 

■ 11 

■ 12 

■ 13 

■ >4 

□ □□□□□□□ 15 



■ 2040 

□ ■□■□■□■2041 

■ □■□■□■□ 2042 

□ ■□■□■□■ 2043 

■ □■□■□■□ 2044 

□ ■□■□■□■ 2045 
!□■□■□■□ 2046 

»□■□■□■□■ 2047 



04.32 GRAPHIC 2, GRAPHIC 3*- Y0>'<9 ->i> 1*^-9 • X - 7';UOT«f it 



182 



3* MSX2<DBH^— K 



fit 1 y^i >Ztlz\fv h& "0" <7)$l>frt "1" VffifrCO&ZlfefeTZ £t (04.33). 
--/)W)9£MT K 1/ X « R#3 1 R#10-C«5e L * 1". fe « L *B5eT* UWTKw X ^±fc 4 t? 7 
h (A16~A13)c7)^^1-. 



yn-y^ 1 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


LSB 


R#3 


A13 


1 


1 


1 


1 


1 


1 


1 




























R#10 


0 


0 


0 


0 


0 


A16 


A15 


A14 










>0 


/\°*- 


> 1 










>255 



/N'^ — >0 



1 




/<5>->254 



1^9— >255 



/<*-V255 



512 



MSB 76543210 LSB 
□□□□□□□□ 0 
□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 

□□□□□□□□ 

□□□□□□□□ 9 

□ □□□□□□□ 10 

□ □□□□□□□ 11 

□ □□□□□□□ 12 

□ □□□□□□□ 13 

□ □□□□□□□ 14 

cippppppp 15 



W<9—> 



t>=7-7—r)U 



□ □□□□□□□ 2040 

□ □□□□□□□ 2 ° 41 

□ □□□□□□□ 2 ° 42 

□ □□□□□□□ 2043 

□ □□□□□□□ 2044 

□ □□□□□□□ 2 ° 45 

2046 

\nnpppppp 2047 



H4.33 GRAPHIC 2, GRAPHIC 3*— K0>A5 — ! f— 7n>0>WR& 



OTfe(0~15) 

■ /<9—><n l rotfftrofe 

(0-15) 



u — ^ co glj ^? <7)256^ < ^ h Z&MLX'-tf—^i&yFLt-f (04.34). ^co j: -) 



183 



MSB 


7 


6 


5 


4 


3 


2 


l 


0 


R~2 


0 


A16 


A15 


A14 


A13 


A12 


All 


A10 



(0 , 0) 



(1,0) 



(31, 7) 



(0 , 8) 



(31, 15) 



(0 , 16) 



(31,23) 



255 
256 



767 (byte) 




(0 


0) 




(31, 


0) 


(0 


7) 


(256/ W K) 


(31, 


7) 


(0 


8) 




(31, 


8) 


(0 


15) 


(256/ w h) 


(31, 


15) 


(0 


16) 


Hi ®TI£ffl / - >^x i J T 7 


(31, 


16) 


(0 


23) 


(256/ W h) 


(31, 


23) 



Y 

n 



0 


8 


16 


240 


248 255 


&HO 


&H8 




&H FO 


&H F8 


&H 1 


&H9 




&HF 1 


&H F9 


&H2 


&HA 




&HF2 


&H FA 


&H3 


&HB 




&H F3 


&H FB 


&H4 


&HC 




&H F4 


&HFC 


&H5 


&HD 




&HF5 


&H FD 


&H6 


&HE 




&H F6 


&HFE 


&H7 


&HF 




&HF7 


&H F F 


&H 1 00 


&H 108 




& H 1 F 0 


&H 1 F8 


&H 1 0 1 


&H 109 




& H 1 F 1 


&H 1 F9 


&H 1 02 


&H 1 OA 




&H 1 F 2 


&H 1 FA 


&H 1 03 


&H 1 OB 




&H 1 F3 


&H 1 FB 


&H 1 04 


&H 1 OC 




&H 1 F4 


&H 1 FC 


&H 1 05 


&H 1 OD 




&H 1 F 5 


&H 1 FD 


&H 1 06 


&H 1 OE 




& H 1 F 6 


&H 1 FE 


&H 1 07 


& H 1 0 F 




& H 1 F 7 


&H 1 FF 


j : (256X192 K v h) \ : 


&H 1 700 


&H 1 708 




&H 1 7 F 0 


&H 1 7 F8 


&H 1 70 1 


&H 1 709 




&H 1 7 F 1 


&H 1 7F9 


&H 1 702 


&H 1 70A 




&H 1 7 F 2 


&H 1 7 F A 


&H 1 703 


&H 1 70B 




&H 1 7 F 3 


&H 1 7 FB 


&H 1 704 


&H 1 70C 




&H 1 7 F4 


&H 1 7 FC 


&H 1 705 


&H 1 70D 




&H 1 7 F 5 


&H 1 7 FD 


&H 1 706 


&H 1 7 OE 




&H 1 7 F 6 


&H 1 7FE 


&H 1 70 7 


&H 1 70F 




&H 1 7 F 7 


&H 1 7 F F 



04.34 GRAPHIC 2, GRAPHIC 3^E- FC7V<? - - A • X- ^K&flliS 



184 



3^ MSX20DHE : E— K 



3.5.3 ■BAB-fflttC 

R#7tMBaoJBJttfe3Wftg-C § 4 1" (■ 4.35) . 

MSB 7 6 5 4 3 2 1 0 LSB 

I 1 l I I i I 

R#7 

1 ' 1 | 1 ' 1 1 ' 1 ' 1 ' 1 — » Wffi<nMiim<r)&%ft% (0-15) 

I mm 

H4.35 GRAPHIC 2, GRAPHIC 3*- K<7>In®0>&0>$h£ 

3.6 GRAPHIC 4*- K 

graphic 4 K t (±, WTfc^l"*- K<ort£vvv>4l-. 





«256 K-y h X«212 K • 
|H]B#(rl6fe^^'BJfg 


/ h (4fc{i*&192K7 M 










□ TV K 


VDP Kic i 
















192 K 7 h K^B# 


••24K>M 1 (6000H'M h) 








( 4 t* 7 h X256X192) 






212 K 7 h IS:^b# 








h*7 h-^7"/Biffi— • 


••26.5K>M h (6A0QH/M h ) 
(4 t*7 h X256X212) 




BASIC 


SCREEN 5 







3.6.1 GRAPHIC 4 ^E- K (D^ife 

GRAPHIC 4t- KORfetiH 4.36 Kgtt fc fc 0 X~f. 



MSB 7 6 5 4 3 2 1 0 LSB 



• 


• 


• 


• 


0 


1 


1 


• 




• 


• 


• 


0 


0 


• 


• 


• 



ID4.36 GRAPHIC K0>R£ 



185 



3.6.2 GRAPHIC 4 tf>HB 8Kb 

GRAPHIC 4 ^- KTIi, ^ 0 ^->^f-A • T— m 7/Wl'*<i M*B®±<73 2 K>y hfcJtfJtL 

37). ^°^->^-A-T--7V^$fe5iT Kuxc7)ffi^{3(±, R#2^fflv^-t. Jg£T*§&<7){±7 
K W X<7)±& 2 h^y h (A16-A15) <n^h 9 , Tfi:l5b**y h (it^T " 0 " t &%$tl£ t. I 
Tztf-oX, ^ 0 ^->^-A-T-7Vu^^"Jtb^T Fl/Xli, OOOOOH, 08000H, 10000H, 18000 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R#2 


0 


A16 


A15 


1 


1 


1 


1 


1 



LSB 



MSB 
— - 0 

1 



127 
128 



27134 
27135 



7 6 5 4 3 2 1 0 


(0,0) 


(1,0) 


1 1 1 

(2,0) 
i i i 


1 1 1 

(3,0) 
i i i 




i i i 

(254, 0) 


i i i 

(255, 0) 


1 1 1 

(0, 1) 
i i i 


1 1 1 

(1.1) 
i i i 




(252,211) 


(253,211) 


1 1 1 

(254,211) 
i i i 


1 1 1 

(255,211) 
i i i 





=1- K (0~15)£-tz^ h"f 5. 



0,0 



0,1 



1,0 



X.Y 



0,191 



LN=0 



0,211 



254,0 



255,0 



255,1 



255,191 



LN= 1 

[H4.37 GRAPHIC 4*- K(7V<? -JU* - A • f-r&MMKM 



255.211 



zcnztfrh, iI_ht(X,Y)^SI(:*|) F 7 Hi, at 4.1 T7 9 -feXtl h Z. t frhfr 0 i 
1". , JXF4.2|i, &4A%mUt&tzfr<?)'7v?yJ*Tt. 



ADR = X/2+Y*128+-<-^^ 7 KU* 
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3M MSX 2(DM^^— K 
V*r4.2 BASICT#V,n/zGRAPHIC 4*-KfflPSET 



100 =========================================== 

110 ' LIST 4.2 dot accsess of GRAPHIC 4 mode 
120 =========================================== 

130 * 

140 SCREEN 5 
150 BA=0 

160 FOR 1=0 TO 255 
170 X=1.:Y=1¥2 
180 C0L=15 
190 GOSUB 1000 
200 NEXT 
210 END 
220 ' 
1000 
1010 
1020 
1 0 30 
1040 

1050 ADR=X¥2+Y*1 28+BA 

1060 IF X AND 1 THEN B 1 T = &HF0 : C=COL ELSE B I T = &HF : OCOL* 1 6 

1070 D= VPEEK ( ADR ) 

1080 D=(D AND BIT) OR C 

10 90 VPOKE ADR , D 

1 100 RETURN 



PSET 


( X , Y ) 


COL 




COL 


color 


BA:graphic Base Address 





3.6.3 ®®(7)fe(7)mS 

R#7fH®WJS?a#,a*tt5£-C# t"t(M 4-38). 



MSB 7 6 

R#7 



-i r - 



iii — r 



2 1 0 LSB 
1 1 



I I 



mm 



IU4.38 GRAPHIC 4*- K0>li®0>60>§&3£ 



3.7 GRAPHIC 5 ^E— K 

graphic 5 vti±, vxriiimtitWiwffim*- vz^tt. 



'.MM * 'J : *&192 K 7 h |§:SB# 

t'-y F -y -7°iBffi 24K>M h (6000H'M h) 

(2h*7 h X512X192) 

JK212 K 7 h 1£teB# 

h*7 F^'y7°i]ffi 26.5K>M 1- (6A00H h) 

(2 b* 7 h X512X212) 

BASIC : SCREEN 6 izftfc 



3.7.1 GRAPHIC 5 ^E- K<7)Ix£ 

GRAPHIC 5 ^- K-v<Ol£;ef±H 4.39 {c^-f t fc ') Tt. 



7 


6 


5 


4 


3 


2 


1 


0 


• 


• 


• 


• 


1 


0 


0 


• 




• 


• 


• 


0 


0 


• 


• 


• 



HH.39 GRAPHIC 5*- KOffcjfc 



3.7.2 • x-y^U 

GRAPHICS^- KTtt, • r— 7Vi/*> I'M h /HBffiJt^ 4 K>y H-WjSL 

A*r— 77l<*)R5eii, GRAPHIC5 KtRrti, R#2fcT Kl/XO±fi2 tr-y h£##&tf£ 
^ciotfr^t, BSg^tBirT Kl^Xtt, 00000H, 08000H, 10000H, 18000HO4®^T 
t (04.40). 
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3^ MSX 2<DWS^- K 



MSB 


7 


6 


5 


4 


3 


2 


1 


o 


LSB 










R#2 


0 


A16 


A15 


1 


1 


1 


1 


1 
















































/\°*- 




A • T 


















MSB 


7 


6 


5 


4 


3 


2 


1 


0 


LSB 








— - 0 


(0 


0) 
1 


(1 


0) 


(2 


0) 


(3 


0) 














1 


(4 


0) 


(5 


1 

0) 


(6 


1 

0) 


(7 


1 

,0) 






=l-K(0<-3)£-tz>y h"f 3. 




























































127 


(508, 0) 
1 


i 

(509, 0) 
1 


i 

(510, 0) 


(511, 0) 








0,0 


1,0 


510,0 


511,0 








1 


1 














128 


(0 


1) 


(1 


1) 


(2 


1) 


(3 


1) 








0,1 


X,Y 




511,1 








Y 










27135 




i 

• 


i 
• 


(511,211) 
i 






0,191 


LN= 0 




511,191 



0,211 



LN= 1 



511,211 



UK. 40 GRAPHIC 5^E- K(7V<?->*-A • x- 7';K7)*$fi§ 



4.3 ffZCOMW^tzth^v /^Att. 



ADR = X/4+Y * K 



*X MOD 4#0<7)£ #12 7, 6L'-yh 
X MOD 4A< 1(7) £ #(i5, 4t7h 
X MOD4#2<7)i:#li3, 2 fc'-y b 

X MOD 4#3<7)£ #1* 1, 0 fcT'V |*J&M&0>K^ ^fe^Ht" 
^4.2 Jl*I(X,Y)<7>K'y h^7^-fe7t5^ 

ij*h4.3 BASICTl^/iGRAPHIC KfflPSET 



IBB ========================================== 

110 ' LIST 4.3 dot accsess of GRAPHIC 5 mode 

120 ========================================== 

1 30 * 

140 SCREEN 6 

150 BA=0 

160 FOR 1=0 TO 51 1 

170 X= I : Y= I ¥2 

180 COL=3 

190 GOSUB 1000 

200 NEXT 

210 END 

220 ' 
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1000 ===================================== 

1010 ' PSET(X.Y) 

1020 ' COL:color BA:graphic Base Address 
1030 ===================================== 

1040 ' 

1050 ADR=X¥4+Y*128+BA 

1060 LP=X MOD 4 

1070 IF LP=0 THEN B I T= &H3F : C=COL*&H40 

1080 IF LP=1 THEN B I T= &HCF : C=COL*&H 1 0 

1090 IF LP=2 THEN B 1 T=&HF3 : C=COL*&H4 

1100 IF LP=3 THEN B I T=&HFC : C=COL 

1110 D= VPEEK ( ADR ) 

1 120 D=(D AND BIT) OR C 

1 130 VPOKE ADR , D 

1 140 RETURN 



3.7.3 ®S(7)fe(7)iSS: 

GRAPHIC 5^- KtMilHSHfitfet X7°?^ h to^t^- K9x7»C^>( l J ^/iflfc 
Hit. Ztlkm^m^mt^)^— VtMti ifcAVvYX'ftbtlitfr, 4h*7 r^H 

Lit (04.41). 



MSB 

R#7 



J . I . L 



0 LSB 



•JKZtftOMkK^ h<?)fe (0-3) 
-JKaftOMRK^ K&fe (0-3) 



MSB 



■«K? MO, 2, , 510) 

-^BEK-y Ml, 3, , 511) 

^77^y^ 2 M h 



LSB ^77^fhfe^t'7h (4t'7h) 



(0-3) (0-3) 



[34.41 GRAPHIC 5*- K<7>Ii®<7>fe<Z>*i£ 
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3^ MSxacDHn^e— k 

3.8 GRAPHIC 6 ^E-K 

GRAPHIC 6^- Kif±, J^T^^-rtt*^>ilJffl^- K£v^*1". 



s a 


#512 Kv h x«212 Kv 


h (ifcli«U92 FvH 


















K2C0X7°7^ 






«192 K v h KteB* 








-48K>M h (COOOH'M h) 






(4 faTy h X512X192) 




IK212 K 7 h l££B# 








-53K^M h (D400H'M h) 






(4 tf-y h X512X212) 






VRAM 64K /<>f h 0«ttT"(± i-9f;<;« 








BASIC 


SCREEN 7 icfttS 





3.8.1 GRAPHIC 6 K<7)I££ 

GRAPHIC 6 ^6— K^<7)|S:$c(±EI 4.42 £ 0 Ti". 



7 


6 


5 


4 


3 


2 


1 


0 


• 


• 


• 


• 


1 


0 


1 


• 




• 


• 


• 


0 


0 


• 


• 


• 



04.42 GRAPHIC 6*- K0>lfc3fc 



3.8.2 /\°^->*-A • x-TOU 

GRAPHIC 6 -t — Kli, • 7*^1' N M h tMHH±<t> 2 K >y HdWfrLT 

43). /N7->*-A-f-r;K7)jfeH7 Kuxffigli, R#2fc7 K V X(7)*±ffib*v h 

tf w i.KJ: o "Cfirv^sfc 1". BBS *Jt&&^ - > *— a - r— -?)\><r>7 K u x fiOOOOOH £ fc fiioooo 
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5g4 8B VDPchiHSgTjv 



H<7)2ffiffit?liTt. BkM (X,Y) <7) K y H±, A4.3t7;«f SCi^lit, y * r 4 
4 ^tfOHR^fctf)*)"/* / 7Att. 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R#2 


0 


0 


A16 


1 


1 


1 


1 


1 



(GRAPHIC 6, 7^-K<7)&, A160>t? »y KOflHitfMfc*) 



MSB 
— 0 

1 



255 
256 

54270 
54271 



7 6 5 4 3 2 1 0 


(0,0) 


i i i 

(1,0) 

1 1 1 


1 1 1 

(2,0) 
i i i 


(3,0) 
i i i 




i i i 

(510, 0) 


i i i 
(511. 0) 
1 1 1 


1 1 1 

(0, 1) 


(1, 1) 
i i i 




1 1 ! 

(508,211) 


i i i 

(509,211) 
1 1 1 


1 1 1 

(510,211) 
i i i 


(511,211) 
i i i 





LSB 



K (0~15)&-iz »v hf*. 
-X 



0,0 



0.1 



1,0 



X.Y 



510.0 



511,0 



511.1 



0,191 



LN=0 



511.191 



0.211 



LN= 1 

04.43 GRAPHIC 6^- K0>'<*- >*~ ^ ' t— ^K7)fltii 



511,211 



ADR = X/2 + Y*256 + -<-X7 7 KU* 



5t4.3 4I(X,Y)OKyl'*7n^t5* 
|JX h4.4 BASICT*V. ^-GRAPHIC 6* - KfflPSET 



100 ============================================= 

110 1 LIST 4.4 dot accsess of GRAPHIC 6 mode 
120 ============================================= 

130 1 

140 SCREEN 7 
150 BA=0 

160 FOR 1=0 TO 51 1 

170 X=l: Y= I ¥2 : COL=15: GOSUB 1000 
180 NEXT 
190 END 
200 ' 

100B ============================================= 

1010 ' PSET (X.Y) 

1020 ' COL:color BArgraphic Base Address 

10 30 ============================================= 

1040 ' 

1050 ADR=X¥2+Y*256+BA 

1060 IF X AND 1 THEN BIT=&HF: C=COL ELSE BIT=&HF0 :C=COL*16 

1070 VPOKE ADR, ( VPEEK( ADR) AND BIT) OR COL 

1080 RETURN 
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3* MSX2(7)1J®^- K 



3.8.3 H®0>fe0>JB^ 

R#7t«^iaafec7)^^ i * 1" (m 4.44) . 



MSB 7 6 5 4 3 2 l 0 LSB 
1 1 1 



R#7 



-i r 



■ ' i I i ' i i ' i ' i i > M®<7)Mifflg5<7)fe^i^(o-i5) 



S4.44 GRAPHIC 6*- K<Z>Ii®<7> 

3 . 9 GRAPHIC 7 ^E- K0>fl5ffl>* 

GRAPHIC, 7 Kite, felTtc^l-ttfllcoiHB*- K$rv->v»i-f. 



H ® : «256 K v h x«212 K v Y (* 1186192 K y F ) 
256fe* ? |s]B#(cft^:nTtb 
□ -7 v K : K^xT fc «t 2> 777 4 >y 9 Y-hHtm~nffc 

•MM * 'J : «192 K v h I3:SB# 

t'-y F-v--y7°llffiffl 48Ky<4 KCOOOH^M f- ) 

(8h*7 h X256X192) 

»212 K 7 h !£teB# 

f-y 53K/<Hf h (D400H ><A h) 

(8 h*-y h X256X212) 
GRAPHIC 6 £ N&C VRAM i*64K ><W \ coWSLVd * o'fc K 

BASIC : SCREEN 8 fcfcfJfc 



3.9.1 GRAPHIC 7 ^E- K<7)Ix£ 

GRAPHIC 7 K^ftfett, mTt^t £ iJ 0 T*1\ 



MSB 



R#0 


• 


• 


• 


• 


1 


1 


1 


• 




















R#l 


• 


• 


• 


0 


0 


• 


• 


• 



E14.45 GRAPHIC 7^E- K0>lfcS 
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3.9.2 /<?->*-Jx • x-^U 

GRAPHIC 7 Klii-^T^*- K^* f*i)#tti:«)*T* 0 , lBffl±<7) 1 K y h **^c7) 

nmtZ^i &256&r>cv&£miit. >*?—>*—J>.-T—-T)\><7)%m7 Kuxt&JgJi, GRA- 
PHIC6^- Kc7)±#^t[H]|i, R#2-Cfr^i1\ W'^m.t£'<?->^-2,-T-7')V<OT F>X 
fiOOOOOH 4 £(±10000Hc7) 2 Sfjtfflt-C-f (@ 4.46). 

i^m y <nr-?am 4.47 «7) ± ^ (c, »3 t'y h, S3t'v h W2 17 h<o»«flia^i[» 

RLTv>*-f. Hffi±-e(X, YjwSSti^KyHi, st4 . 4 TT 9 -fe xi"4 i i: 4 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R#2 


0 


0 


A16 


1 


1 


1 


1 


1 



(GRAPHIC 6, 7^-K<7)<&, A160>£»y h COfUb^H^Cft) 



MSB 
0 

1 



255 
256 



54270 
54271 



6 5 4 3 2 1 0 



H h 



(0,0) 



i i 



(255, 0) 



i r~ 



H h 



(1,0) 

-I I I I I L_ 



(0,1) 

-I I I I I L_ 



-i 1 1 r 

(254,211) 

H h 



(255,211) 

_i i i i i i_ 



a— K (0-255) fc-tey hf*. 



0,0 



0,1 



1.0 



X.Y 



0,191 



LN= 0 



0,211 



254,0 



255,0 



255,1 



255,191 



LN= 1 



255,211 



E14.46 GRAPHIC 7*- K<7)'<*->*-A • f—7fl>0)QM 



1 O LSB 



1 1 
GREEN 
i i 


1 1 

RED 
■ i 


1 

BLUE 


\ 


A 




A 1 



fU^b (0-3) 
g|0"<;P (0~7) 

HHix^u (o~7) 



E14.47 RGBC7)7^j$+ta 
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3* MSX2CDH®^— F 



ADR = X + Y*256+-<-X7 7 K 



*t4.4 £*I(X,Y)(7)K^ h^T^-teXt 



3.9.3 ®®(7)fe(7)^ 

R#7T1Sffi^)§2fe£^T^ it (El 4.48) 



MSB 7 6 5 4 3 2 1 0 LSB 
I 1 1 1 



R#7 



-i 1 r 



I I 



i ' i 1 i 1 



mm cnmm^)^ ?Mtt (o~ 255) 



[U4.48 GRAPHIC 7*- K<7)il@<7)£<7)}§;£ 



195 






m 



MSX- VIDEO (iilfficT) ON/OFF ^S^S^ffl lE^r i*, iHM^tWt" &Mx<nmfr^& 

fcvmzx-t. ^ti^t^t «t o tffiffl nrtg^r msx-video ^mmzmm n+. 



• ®®(7) ON / OFF 

R#icoti'y h 6 zm^x, mmco on/off zn^ttim 4.49). offjci- si, affiiiR# 

7UyX^(OTfi4 t'7 h (GRAPHIC 7 8 If y h )X'^M^ n^feCSh 9, ^<7>l^ 
VDP a -7 y Y -dSH * 9 I^OiiJt L |pj± L * 1". 



MSB 


7 


6 


5 


4 


3 


2 1 


0 


R#l 


• 


X 















VDP(1)=VDP(1) AND &B10111111^-li®^OFF 
VDP(1)=VDP(1) OR &B01000000 «-®®^0N 



0 : HSiiTjvOFF 

1 : ilj®^ON 



EI4.49 li®(7)ON/OFF 



R#18i± Bffi<50*^a ^ABEt 5 l/i? X * (HI 4.50) . BASIC ^ "SET ADJUST" 



MSB 


7 


6 


5 


4 


3 


2 


l 


0 


R#l8 


v 3 


v 2 


V: 


V 0 


H 3 


H 2 


Hi 


Ho 


















/ 






(-8~+7) 






^l^(7)^feS 
(-8~+7) 






f 














\ 




> V=7 



V=-£ 



H = 7 ■ 



H=-8 
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fS4g|5 VDPt®S»7F 



«J l )^i.SCl t**-e§*1-** ^W^tlli, TEXT 2 £ «k t/ GRAPHIC 4~ 7 <0 5 tt««Oiffl® ^ 
-KK*v»-r«A*»Tl-. fcfc, TEXT2*-Kf212>*7 h£m£Lfc»#, T^xhcofiiSc 
(±26.5( = 212/8) iiro-C, 27ftBw:fc^l±±¥#La»**?il*-ti-/t. 



MSB 7 6 5 4 3 2 1 0 LSB BASICIC J: £51*70! 

RS9 



X 

















VDP(10)=VDP(10) AND &B01 1 1 1 1 1 1<— 192 K -y h 



4: 



VDP(10)=VDP(10) OR &B10000000 <-2l2K-yh 

Sift 



0 : ^192 K ? h 

1 : $212 K-y h 



04.51 «0>K-y hMVM 



GRAPHIC 4~ 7 K"Cf±, R#2Tvn°^->^-A-t-^;W*IST PVXfcRSfet*&,£ 
feiO, IB#fc3ft«^--y*<«I9lfeife<l*1-. » BASICS U SET PAGE" ^|2^ 



>GRAPHIC4~5^- KOif^ 



0 


X 


X 


l 


l 


l 


l 


l 









00 : 


0^- 


01 : 


l-<- 


10 : 


2^- 


11 : 


3^- 



•GRAPHIC6~7^- K<7)*§£ 
R~2 



0 


0 


X 


1 


1 


1 


1 


1 




_T 0 : 
L 1 : 



IU4.52 *<-WM%k7L 



VRAM 



ok— i> 



VRAM 



1 v 



00000H 
08000H 
10000H 
18000H 



GRAPHIC 4~~7<7>*-K-CJ±, WT^JS^ffl^t 2ft^-x J$Si:*^tSl i^t 
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4* mmmmmtzmmm 



R = 13 



EVEN 



ODD 



-EVEN/6(#>- 



- ODD/6 {W\ 



&i.&**fe«^U mXttlzYl5fa^Mm£2i%lznibh s £&Vt. MSX- VIDEO Tii, R# 
9<?)t'v h 3 £ " 1 " lzf& z biz J: -?T, 4 >;-v-xt- K^IS:S?ixi1". 2t$wHffl(;i 

l/mpztiz-mn&hK) t-r. 

gtz, GRAPHIC 4 ~ icomm^- YV^ik^-'JZSiRl, S # t5£*ii^£iIiffi<7)£Sft* 
R#9<7) h* 7 b 2 £ " 1 " t LXiS < k , 1 /60#^BT-^i:*^:A s lThn £ t. - *>*M& t^V* 



MSB 

R#9 



• 


• 


• 


• 


X 


X 


• 


• 























miwm 



212 K «y h 



212 K -v h 



0 : 1 ^<7)il®<7)^^7jv 

1 : 4 >?ls-X^- K 



m* x tt±424 K»v h 



/M 1 2iS®A < ±T^lRlC# K >y h * 



H14.54 — U — — K0>ttA 



199 



1000 ================================================== 

1010 ' List 4.5 interlace mode 

10 20 ================================================== 

1030 • 

1040 COLOR 15,0,0 : SCREEN 5 0 ' non interlace mode 

1050 ' 

1060 SET PAGE 0,0 : CLS 

1070 LINE ( 32, 0 )- ( 64 , 1 20 ) , 1 5 , BF 

1 0 80 SET PAGE 1,1 : CLS 

10 90 LINE ( 192.91 )-( 224,21 1 ). 15.BF 

1 100 1 

1110 VDP( 10)=VDP( 10) OR &B00001100 'interlace mode!!" 

1120 1 

1 1 30 FOR 1 =32 TO 1 92 

1 140 SET PAGE 1 ,0 

1 150 LI NE( I ,0)-STEP(0, 120) ,0 

1 160 L I NE( I+33,0)-STEP(0, 1 20 ) , 1 5 

1 170 SET PAGE 1 . 1 

1 180 LINE(256-I ,91 )-STEP(0, 120) ,0 

1 190 LINE (223- 1 .91 )-STEP(0, 1 20 ) , 1 5 

1200 NEXT I 

1210 1 

1220 VDP( 10)=VDP( 10) AND &B 11110 0 11 'interlace off 



R#23(±ifflH^*^*&7>f >^tSt^i/yx;Tt, z.<nvV7,?<r>\t&£.L%z. t fcjio 

'J* r 4.6 Cg%L*1". 



1010 ' List 4.6 Hardware Scroll 

l 020 ============================================================ 

1030 ' 

1040 SCREEN 5.2: COLOR 15,0,0: CLS 

1050 COPY (0.0)-(255,43) TO ( 0 , 2 1 2 ) , , PSET 'erase ( 2 1 2 , 0 ) - ( 255 , 255 ) 

1060 * 

1070 FOR 1=1 TO 8: D( 1 ) =VAL( MI D$( "00022220 ", I , 1 ))- 1 : NEXT 

1 080 ' 

1090 OPEN "GRP: " AS tt 1 

1 100 FOR 1=0 TO 3 

1110 PRESET (64,1*64): PRINT #1, "Hit CURSOR Key" 

1 120 NEXT 

1130 • 

1 140 J=STICK(0 ) 

1 150 P= ( P+D( J ) ) AND &HFF 

1 160 VDP(24)=P 

1 170 GOTO 1 140 



200 



4^ wwm*\mTzmmt 



^at^fei-^^*) 41-. 



1 0 LSB 



R = 8 



h: 



0 :feH-KO^MtLT^n^ 





04.55 fe=]-K0<7»8£ 

• Elites ck 5 1« y &&<d$z± 

MSX-VIDEO T1±, CRT *^5ECOjfe*j»^)«^S:»£fc»rat»J 9 - t 

"1" [cLTj5V>-C< ^?v>(04,66). 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


LSB 


R#0 


• 


• 


• 


IE1 


• 


• 


• 


• 
















MSB 


7 


6 


5 


4 


3 


2 


1 


0 


LSB 


R#19 


IL7 


IL6 


IL5 


IL4 


IL3 


IL2 


IL1 


ILO 





*.56 %:^mV)&fr<D$Z± 
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5 * 7^=7^ 



X-fyA \ tit, 8x8 ttz (±16X16 Yv hco±£$ £fto=*f * 7 9 9>*9- v £ilffi±c7)ft 

%<7)mmzM*tz>wmx't. znmmzm^zztizj:*), 

MSX2c7)X7°7^f ht(±2tt»<?)'=E-K**A') 41". 10tt#*^TMS»18E**— r^e 

5.1 X^7^h0>i|il 

X7*7^^l5a8X8 K-yh 4fclil6Xl6F>y h?)2«fS£>9, 2 ofcRWfcjlSft 
i(±-e§ tfc, -U(cx7°7^ h^l Kv F^*#?(±, 7 77-( 7 1 Kv h 

ilHtT-t"**, GRAPHIC 5 & it/' 6 ■=£- KWf £ i 512X212 Fv h 0«#tB) *>*fr£tt, $[ 

^7)I»xy7-f h<7)^f-ML-C(±, X7*tM h^E- K**l i 2Wi'ibttif)5* 1 l:io'C 



X7'7-( h ^e- K 1 



GRAPHIC 1 
GRAPHIC 2 
MULTI COLOR 



(SCREEN 1) 
(SCREEN 2) 
(SCREEN 3) 
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X7°y A h -t — K 2 GRAPHIC 3 (SCREEN 4) 

^ii#^?fL§ GRAPHIC 4 (SCREEN 5) 

GRAPHIC 5 (SCREEN 6) 

GRAPHIC 6 (SCREEN 7) 

GRAPHIC 7 (SCREEN 8) 



5.2 7^7^ h^-KI 

& r ») it msx i ? 6 m&w?t. 

5.2.1 

HIlte^^bnTv^-t. ifflBS^RI — *¥9>f ^J^twXT'^^ @E3fejK^iffi^jfi 



# 2 



#3 



# 1 



#4 



5.2.2 ^^7^ h^^:C7)/z«)(7)I 



8 x 8 K>y h *fc|416x.l6 K-y h <r> if h h £ HS5e I * 1" (H 4.58). f'7 4- ;u h (#Jft4l)U 
x 8 F 7 FC^otv^f. 
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5* X^<h 



MSB 7 6 5 4 3 2 1 0 LSB 



R#l 



4: 



0 : 8 X 8 K V h 

1 : 16X16 K-y h 



8X8F7h 



16X16 h 



8 h'7 h 



■8F7h 



16 K y h 



S4.58 7^7>f K7)-*M X<7)I££ 



16 K v h 



X7°7^ h ^ 1 K v h £ Biffin 1 F~7 h C*tl6S*4*N *fcl±*K«t2<Stc&±1-i*^l9:5e 
Lit" (04.59). 7"7^/kKi lttl^lEC^ot^it. 



MSB 7 6 5 4 3 2 1 0 LSB 

R#l 



4: 



0 : JfcfcLtt^ 

1 : i»2ti:LT|»t* 



8X8F7 h^X^'f h(7)ttn 
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ib 4 as vDPtmmm^ 

VRAM _h<7)X 7° 7^ Y'*? — > • yx^u-^f-7';M:x7°7^ h ^^->^|Li 
1". X7 7^ h^-Xi, 8X8 K>y h<7)0#256i@, 16xi6^B#64ffl* T^««Jtgr1-. 
-Vfcli 0 -255^)^— V^^ifeil, HI 4.60 (7) J: ? C VRAM fcgei ? fti -f . 16x16 K 

*u-^t-7Vmc7 PWX* 18:5ei"5 fcftCli, H]4.60c7) J; ? tzR#6£igffll£-f. 



T 

1 



VRAM 



R#6 



0 


0 


A16 


A15 


A 14 


A 13 


A12 


All 



/\°*->#255 



H4.60 7^7^f h'<?-> • yi^l/-^f-7iK^M(X7 P 7'f b^E- K 1 ) 



(ix77^ HriC4^M h<oy t u £ffl^-ciE»?ii*1\ X7°7^ h fflr t <7)l#«£lEttE 

Lfc:^)f*i, X7 7^ h 7 h 'J b^- h •T-7'/^lH^t. X7°7^f h 7 HJ tfjL- h ■ 
T-?Mi VRAM±fcfcfefL, R#5£ R#llT*OjfcHT Kwx*KSfeL*1\ 



C, 255. ^tt£208(D0H)(il£^t& *tf>X-/9>f hffi^cOX7° 
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5* 7&?<< V 



EC : rotf? h £ 44 1 " t, X7 7^ h [i£^32 F7 h 



4/W h 



Y£H(0~255) 



1 1 1 1 1 1 1 

xmm (0-255) 
i i i i i i i 








->§ 


1 1 1 

■§-(0-255) 


EC 


0 


0 


0 


1 1 1 

1 1 1 



R#ll 



A 14 


A13 


A12 


All 


A10 


1 


1 


1 




0 


0 


0 


0 


0 


0 


A16 


A15 



T 7 HJ t'zL- KXU7 



^7?^ h# 1 



7.y=7^ h #3i 

7 h U tTi->XiJ7 









c 


ZD 


c 



04.61 x^'f h7MJ tfjL- h 



] 




□ 

ID 





CC*T|»;Sti*(xa9i=255) 

ECtT»y h#l<7)££ 
•-—•7)ua>m&(x'77 4 HE- K 1 ) 



5.2.3 X^-f KZ)«SI*0« 

(04.62). 
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8 

i 

7c 

16 1 
K 

h 



MSB 7 6 5 4 3 2 1 0 LSB 



0 :SR 



8 £fclil6K'y h 



^7^f h 1 



X77>f h 2- 



IU4.62 xy7>f K7)^(X7 P 7'T HE — K 1 ) 



□ 



MSB 7 

s#o • 



0 : jift 

1 'M—^OXZT.-fyA h#5ilJU±ftA,*f£g 



5.3 7^7^ h^E- K2 



X7°^ h^-K2fi, MSX-VIDEO tiBfRS jlfc^— L/:^t, TMS 9918 £ <7) 

5.3.1 ft&MMk 
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5* 




5.3.2 X^7^ h*^(Z)fc«>(Z>itK£ 



• ^y^-T hSi^<7> ON/OFF 

X7°7^ h^-K2T1i, R#80t^y h ll:J;oTX77^ h ^)^^ £ ON / OFF f'&Zb 



MSB 7 



0 LSB 



R#8 



0 : Xf^j IW* 

1 : 7^=7 -f 



E14.65 ^^-f hi^S 



• — >$>x*U— * • x — :/JKZ>aSb6 X7°y4 h -=e- K 1 2: Riff. 

O 3 SW)1t *Wfttt ? fL £ t (0 4.66) . 
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(0-255) 
H h 

xmm (o~255) 
4 



/\°*->#-5§-(0~255) 



1 

1 



R#5 


A 14 


A 13 


A12 


All 


A10 


1 


1 


1 




















R#ll 


0 


0 


0 


0 


0 


0 


A16 


A15 



0 LSB 



X77«f h # 0 

T 7 HJ t'zL- hx ijy 



h# i 

"7 h U fcTa- hxU7 



^^7^f h #31 

T 7 h V tlzL- h^ijy 



134.66 X^T-f YT Y U t'zL- h • f— ?Jl><DmM ( * ^7 -f h^B- K2) 



EC : X7°7^ h^£- K l^TMJ tf^- hrr^TVv^ EC t> h t Rift TtAS 
CC : CC fef >y h ;6<" " 1 " <JO*^, r :(7)X77^f h J; n i)fe%M$Lti*M < , CC e 

=»— K^) or (naw ? n a . ^ ^ m * o -c i «s »» 
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5* 7^3 =5 4 V 

&L#vv(|g4.68 

IC : h " 1 • t^X77^ b (<7) 1 74>) l±, 1^X77^ h t 



MSB 

0 

1 



511 



EC 









15 


EC 


CC 


IC 


0 


i i i 

Color code 
i i i 















J 


496 


EC 


CC 


IC 


0 


i i i 
Color code 
1 1 1 


1 7^>g 


497 


EC 


CC 


IC 


0 


Color code 
i i i 


27-f>@ 








: > 



CC 



IC 



Color 



code 



LSB 





EC 


CC 


IC 


0 


i i i 

Color code 


EC 


CC 


IC 


0 


1 1 1 

Color code 
i i i 







_] 



1 ^K>g 



L-^-f K7)feU-K (0-15) 

- mmm>mm o = isftraaa u 

1-flBHHKtL 
-32K«y h:&->7 h£?jt& 1 = 'tfo 

0 =fifib#^ 



[114. 67 xy^-f K^7-T— ^JMMIBKX^ l>*- K2) 



j liColor code = 8 
] tiColor code= 4 
UiColor code = 12 



CC = 0 



CC= 1 



8or4=12 



IU4.68 cc bit<7)^^ 
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5.3.3 7^7^ tomm 

- K ltRi»), Lfcffi«£EI4.70<7)J: ? lz S#3~ S#6(c i o T£n& £ i d f "Cc* 4 

/U *n.**a()*K:tt*4.5-C#tBt , t<XfSv\ Srfc, S«-S#6»S#5*at*flJLfel»K , J 
■tey h Sit 41". 

MSB 7 6 5 4 3 2 1 0 LSB 



z<n=7< ><r> 



0 0 



s±o • • x 



n 1 1 1- 



CC, ICfSjt^y btftblZ "0" 



CC, ICHkT-y h£<£6£ "0" 



*.69 x^-f K&«£(;*75*f h*-K2) 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


LSB 


Si±3 


X7 


X6 


X5 


X4 


X3 


X2 


XI 


XO 




























S£4 


1 


1 


1 


1 


1 


1 


1 


X8 







Si5 


Y7 


Y6 


Y5 


Y4 


Y3 


Y2 


Yl 


Y0 




















S#6 


1 


1 


1 


1 


1 


1 


Y9 


Y8 



(«^5MgdofcX*li) = (S#3, S#40XJ^tI)-12 
(»^fi:^/:YS1S) = (S#5, S#6(7)Yj©I)- 8 



^4.5 mmm&mo>*to 
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X^^fh 

SfefcS#0OTtt5Cy hK9*HK«fellHB:^tt^x7^>f hffiO##* f A») 4f (04.71). 

MSB 
S#0 



04.71 X7°v-f honfeCX?^ K*- K2) 



LSB 



4: 
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MSX- VIDEO -ti± GRAPHIC 4 -GRAPHIC 7 ffe— K(ci>v>T, SW^?77^ y 



6.1 VDP^T^KOlI^ 



ESU f± v> -p § 5: < £9, 128 K>M F <r> VRAM l oco^£ frffif^tNcSfr 

nit. 



GRAPHIC 4 (SCREEN 5) 



(0.0) 




(255.0) 




Page 0 




(0.255) 




(255.255) 


(0.256) 




(256.256) 




Page 1 




(0.511) 




(255.511) 


(0.512) 




(255,512) 




Page 2 




(0.767) 




(255.767) 


(0.768) 




(255.768) 




Page 3 




(0.1023) 




(255.1023) 








GRAPHIC 7 


(SCREEN 8) 


(0.0) 




(255.0) 




Page 0 




(0.255) 




(255.255) 


(0.256) 




(255.256) 




Page 1 




(0.511) 




(255.511) 



GRAPHIC 5 (SCREEN 6) 

00000H 



1FFFFH 



(0,0) 




(511.0) 




Page 0 




(0.255) 




(511.255) 


(0.256) 




(511.256) 




Page 1 




(0,511) 




(511.511) 


(0.512) 




(511.512) 




Page 2 




(0.767) 




(511.767) 


(0,768) 




(511.768) 




Page 3 




(0,1023) 




(511.1023) 


GRAPHIC 6 (SCREEN 7) 


(0,0) 




(511.0) 




Page 0 




(0.255) 




(511.255) 


(0.256) 




(511.256) 




Page 1 




(0.511) 




(511.511) 



[114. 72 VRAM<7)/£*im 
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ff?4gR VDP tiUEf^ 

6.2 vdp u-?>v<nmm 

MSX-VIDEO X-m^T^h m±, Si 4.5 t^-f ") 













R#46(-Ltt4t; 






VRAM 


CPU 


/t-T h 


HMMC 


1 


1 


1 


1 


High speed move 


VRAM 


VRAM 


/t-f h 


YMMM 


1 


1 


1 


0 




VRAM 


VRAM 




HMMM 


1 


1 


0 


1 




VRAM 


VDP 


h 


HMMV 


1 


1 


0 


0 




VRAM 


CPU 




LMMC 




0 


1 


1 


Logical move 


CPU 


VRAM 




LMCM 




0 


1 


0 


(MWH 


VRAM 


VRAM 




LMMM 




0 


0 


1 




VRAM 


VDP 


Kv h 


LMMV 




0 


0 


0 


Line(*S«) 


VRAM 


VDP 


K-y h 


LINE 


0 


1 


1 


1 


Search (Sfg) 


VRAM 


VDP 


K-y h 


SRCH 


0 


1 


1 


0 


Pset(t8£) 


VRAM 


VDP 


K*y h 


PSET 


0 


1 


0 


1 


Point 


VDP 


VRAM 


K* h 


POINT 


0 


1 


0 


0 












0 


0 


1 


1 












0 


0 


1 


0 












0 


0 


0 


1 


Stop 










0 


0 


0 


0 



• MSX-VIDEOl*. U v*?R#46(Command register) Cf-? tlZ t, ^j-^Uy^n#20t:'7 

hOCCE/Command Execute) fclll-fe y K LT* % f>37> K(7)||fT^r^$a Lit. >&W£'*^ * —5 It, 37>K 
WrrmlZls v*?R#32~R#45lI-fe y Y £ tlX ^UtftltiU 'J £-£A,. 

• =i v> F cnmntfm JTZtCEteO fc#*J 2f. 

• u V> K(7)KfF(i, t'-y h V«y 7° ^E— K (GRAPHIC 4 -GRAPHIC 7) (7) £ # L dHMtd tl £ #Ai 

354.5 VDPH v> K-ll 

6.3 P^WU-J/ a > 

SG fiV-X^fe, DC [ifxf ^f-y 3 >^fe^*tftfltt. IMP, AND, OR, 
EOR, NOT f±, SC £ TyC\z^ix^tl<r>m.U^MLtzm^Txr>{ >-sf 
1". at'T^ov^fc^jf-Cii, SC=0i:ffiSt5 K7 H±»*^*i4:tf, DC 60 
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znmmnva 4.7 izmit-t. 



-m- 


uperation \i&.jt-Wj\t) 


L03 


L02 


L0 1 


LOO 


IMP 


DC = SC 


n 


u 


o 


o 


AND 


DC — bC X DC 


n 
u 


n 

u 


o 




OR 


DC — bC + DC 


n 

u 


o 




o 


EOR 


DC — bC X L)C T bC X UU 


Q 


o 






NOT 


DC — SC 


o 




o 


o 






o 


1 


0 


1 






0 


1 


1 


0 






0 


1 


1 


1 


TIMP 


if SC = 0 then DC = DC else DC = SC 




0 


0 


0 


TAND 


if SC = 0 then DC = DC else DC = SCXDC 




0 


0 


1 


TOR 


if SC = 0 then DC = DC else DC = SC + DC 




0 


1 


0 


TEOR 


if SC = 0 then DC = DC else DC = SCXDC + SCXDC 




0 


1 


1 


TNOT 


if SC = 0 then DC = DC else DC = SC 




1 


0 


0 








1 


0 


1 








1 


1 


0 








1 


1 


1 



*-SC = Source Color code 
ft DC = Destination Color code 
ft EOR = Exclusive OR 



1 000 
1010 
1020 
1 0 30 
1040 
1 050 
1060 
1070 
1 080 
1090 
1 1 00 
1110 
1 120 
1 130 
1 1 40 
1 150 
1 160 
1 170 
1 1 80 



List 4.7 logical operation with T 



SCREEN8 : COLOR 15,0,0 : CLS 
DIM A%(3587) 

LINE (50,50)-(60, 100) ,48,B : PAINT ( 5 1 , 5 1 ) , 1 56 , 48 
CIRCLE (55,30 ) ,30,255 : PA I NT ( 55 , 30 ), 240 , 255 
COPY (20,0)- (90, 100) TO A% 

CLS 

R=RND( -TIME) 

FOR Y=0 TO 100 STEP 3 

X= I NT ( RND ( 1 )*186) 

COPY A% TO (X, Y) , ,TPSET 

NEXT 

GOTO 1 180 
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ff5 4£R VDPtUBSTK 



6.4 mmmM 

AREA-MOVE iz^-f Kl±, ffil;^ft^^(cH^tl^fI«rtc7)jl^T*-^ 

tWCt. feMTcflito, H4.73coj:-5»cg^<Olo<7)lB-Si#iawft#U«t-5-C*t5£§il, 
SX, SY itC^ft^cDftiM, NX, NY(±#a<7)ft§(K.y h»), DIX, DIY W2h*7 H± 
r'-i'teii^^|p]^*LS1-(DIX t DIY<7)Ei*{±3-^> K<7)HJSt«to-CS4rS).DX,DY (c 



(SX ,SY) 







NX 

NY 





| DIY % (DX .DY) 



V J 

muz fMottfc 



6.5 #□ v> 

6.5.1 HMMC(CPU -> VRAM i^SS$E&) 

VRAM <tffcfe2tltzffl$UZ CPU t>T—?*'M \ mZT&m litim 4.74). o I? ij jut 

*<u—is3 >\m%.x$ utA,. znmmcziitibtt&ft&fc&^yvx'i*, r-?u 

*4 Y mZX'&mZfltt. LtzA^ X, GRAPHIC 4~ 6 <r>*- Kfiif ft?ilXI»Tt 1 
t-y h, 2 tf-y h 1 t*-y F # S '#B?. 3 ^ * I T < *f$V> (04.75). 

HI 4.76 fcgrfv^ y-;^Uy'x^ fcRjgL £ 1". £ WBfr&T, CPU ffli^tej|tl.f- ? tf> 
**J£0 1^M h*fJ-H±R#44H##&/,Ti>*#*1-. R#46(2^-7>- f-'3- K FOH £##jAtf£ 
n-v> KOftfTjMSi&Sfl, MSX-VIDEO !± R#44ct)t"-^ ^SitlX^ T VRAM {c#£iA^, * 
<Of£ CPU ffl^ tor - ^ fc 0 £ 1". 

CPUfflfii, *2^>f hOT$OT'-?£R#44(c##iA/l-C^# it. fc£TL S#2<7> TR £•/ 
h Sr#ML, MSX-VIDEO **f- ^5rlt Aft pJjtg&ttM (TR b* y h **" 1 ") K&SO %'&-oXT 
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6S VDPZIW K£>fSffl>£ 



VRAM or 



(DX , DY) 





NX 


NY 





1 DIY 



MSX-VIDEO CPU 



V 






MXD 


Sfc&ft P^EUMR 0=VRAM, 


1 =4£S1RAM 


NX 


X#|6rtE&K>y h& (0-511) * 




NY 


Y^^K^NS (0-1023) 




DIX 


mm&frh<F>NX(nJifa o =£, 




DIY 


gv^i^i^(7)NY<7)^ 0 =T, 


1 =± 


DX 


tii£*Mm& xmm (o~5ii) * 




DY 


Y&« (0-1023) 





CLR (R #44 : Color register) : $m£x-?<7)|& 1 / H h 

*DX, NX'fc&fc. GRAPHIC 4/GRAPHIC 6^E- K<7>£ £ liTft 1 kT-y K 
GRAPHIC 5^-K<7)*:£liTO2 fc'«y h*HM**l»*i 



[U4.74 HMMC37> K0)»lfE 



MSB 7 6 5 4 3 2 1 0 LSB 

1 1 1 



GRAPHIC 4 



(D <D 
VRAM 1/t-f hT2 K-y h$*ffc«> f X&8k7>Tfil b^y h(ttNILttl\ 



MSB 7 6 5 4 3 2 

1 



1 0 LSB 



GRAPHIC 5 



VRAM WW hT4 K'y h£lft*:«>, X&H<DTft2 fcT? h«#ML*t\ 

MSB 7 6 5 4 3 2 1 0 LSB 



GRAPHIC 6 



-i r 

_i i_ 



® © 
VRAM 1 / W hT2 Y*m.ttztb, xmm<DTitl Mi#J!flLfcu 

H4.75 K *y h 



fe^i ^7p:L £1" (El 4.77). U * h 4.8 HMMC > I 4 t\ 
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MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R#36 


DX7 


DX6 


DX5 


DX4 


DX3 


DX2 


DX1 


DXO 


R#37 


0 


0 


0 


0 


0 


0 


0 


DX8 




















R#38 


DY7 


DY6 


DY5 


DY4 


DY3 


DY2 


DY1 


DYO 


R#39 


0 


0 


0 


0 


0 


0 


DY9 


DY8 



DX 



DY 



R#40 


NX7 


NX6 


NX5 


NX4 


NX3 


NX2 


NX1 


NXO 


R#41 


0 


0 


0 


0 


0 


0 


0 


NX8 



R#42 


NY7 


NY6 


NY5 


NY4 


NY3 


NY2 


NY1 


NYO 


R#43 


0 


0 


0 


0 


0 


0 


NY9 


NY8 



R#44 



CR7 


CR6 


CR5 


CR4 


CR3 


CR2 


CR1 


CRO 



X = 2N 



X=2N+1 



NY-»Y^fp]$E3^ K "J h& 

CLR (GRAPHIC4, 6) ' 

(N=0, 1, , 127) 

CLR (GRAPHIC5) 

X = 4N+1 X = 4N + 2 X=4N+3 (N = 0, 1, ,127) 

CLR (GRAPHIC7) 



CR7 


CR6 


CR5 


CR4 


CR3 


CR2 


CR1 


CRO 



CR7 


CR6 


CR5 


CR4 


CR3 


CR2 


CR1 


CRO 



R#45 



0 




MXD 




DIY 


DIX 







ARG (Argument register) 

-<£2S2f[pl (X) 
- <K£frA (Y) 



► HMMC37> KXfr 
MSB 7 6 5 



1 


1 


1 


i 











O LSB 

CMR 



H4.76 HMMC37 > Y<D\si>*9WL'%. 
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6M VDP=IV> K<7M£ffl>£ 



HMMC£p#) 



=1 KUtT 




YES (CEfcT-y h=0) 



YES (TR£-y h = 1) 



HMMCfc* U 



114.77 HMMC37> KHfr<7)7 □ — h 



U X r 4 . 8 HMMC □ "7 > VMftffl 



; List 


4.8 


HMMC sample 








to use, set 


H , L , D . E, IX and go 






RAM [IX] --- 


> VRAM (H.L)-(D.E) 


RDVDP 


EQU 


0006H 




WRVDP 


EQU 


0007H 






program 


start 




HMMC: 


DI 




;disable interrupt 




CALL 


WAIT. VDP 


;wait end of command 




LD 


A, (WRVDP) 






LD 


C.A 






INC 


C 


;C : = PORTttl ' s address 




LD 


A, 36 






OUT 


(C) , A 






LD 


A, 17+80H 






OUT 


(C) , A 


;R#17 := 36 




INC 


C 






INC 


C 


;C := PORT»3's address 




XOR 


A 






OUT 


( C ) . H 


;DX 




OUT 


(C) , A 






OUT 


(C) ,L 


;dy 




OUT 


(C) , A 
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HMMC 1 



HMMC2: 



LOOP: 



EXIT: 



GET. STATUS: 
PUSH 
LD 
INC 
OUT 
LD 
OUT 
IN 
POP 
RET 



LD 


A , H 


SUB 


A , D 


LD 


D.00000100B 


JR 


NCHMMCl 


LD 


D.00000000B 


NEG 




LD 


H , A 


LD 


A , L 


SUB 


A , E 


LD 


E.00001000B 


JR 


NC.HMMC2 


LD 


E, 00000000B 


NEG 




LD 


L , A 


XOR 


A 


OUT 


(C) ,H 


OUT 


(C) ,A 


OUT 


(C) ,L 


OUT 


(C) , A 


LD 


H, ( IX + 0) 


OUT 


(C) ,H 


LD 


A , D 


OR 


E 


OUT 


(C) , A 


LD 


A.0F0H 


OUT 


( C ) , A 


LD 


A, (RDVDP) 


LD 


C,A 


LD 


A, 2 


CALL 


GET. STATUS 


BIT 


0, A 


JR 


Z.EXIT 


BIT 


7, A 


JR 


Z.LOOP 


INC 


IX 


LD 


A, ( IX+0 ) 


OUT 


(C) ,A 


JR 


LOOP 


LD 


A,0 


CALL 


GET. STATUS 


EI 




RET 





BC 

BC, (RDVDP) 

C 

(C) , A 
A , 8FH 
(C) , A 
A, (C) 
BC 



;make NX and DIX 



;H := NX , D := DIX 
;make NY and DI Y 



;L := NY , E := DIY 

;nx 
;ny 

;first DATA 

;DIX and DIY 
;HMMC command 

;C := PORTttl 's address 

; check CE bit 
; check TR bi t 



;when exit, you must select S#0 



;read status register specified by A 
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6* VDP=lV>K<7M£ffl>£ 



WAIT. VDP: 
LD 

CALL 

AND 

JR 

XOR 

CALL 

RET 



; wai t VDP ready 



A, 2 

GET. STATUS 
1 

NZ, WAIT. VDP 
A 

GET. STATUS 



END 



6.5.2 YMMM(Y«l*|plG)VRAMraMlESI) 

VRAM (D^^tlfzmM^r- 9 £ VRAM <F>%<DW$L\Z.'<4 V W®lX*Ut& Lt t. tztf L Z 
(D o v > K Wt&T&li Y Wd&lAl ftf It fc R ft 4 1" (El 4.78) . 
[21 4.79 iZTFtT- ^^yX^CtgL fclfc R#46ic n ^ > K 3 - K EOH I jA tr t 3 

1". U J* r 4.9 YMMM <r>*t >7°)V%7^ L 4 1". 

VRAM or 





(DX.DY) 
(DX ,SY) 


\ 




I 




NY 




y 



| DIY 



MXD:«M$fe /^VifflR 0=VRAM, 1 =J£5SRAM 
SY :$£&^g^£ Y&« (0-1023) 
NY : Y:£lprteaSK*y h» (0-1023) 

dix : &&Kmm&frhtt£%h<Dmm^zT*^tz<»frz 

diy :m&&&&frb3.tzm<nl5fa. 0=T, 1 =_h 

DX :4E&£$3&& X&ffi (0-511) * 
DY YfiEffi (0-1023) 

*DX(i, GRAPHIC 4/GRAPHIC 6^- K0>£ Steffi l£v h, GRAPHIC 5 
134.78 YMMM37> K<7>ttflF 
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is 4 SB vDPtmmmTF 



MSB 


7 


6 


5 


4 


3 


2 


l 


0 


R#34 


SY7 


SY6 


SY5 


SY4 


SY3 


SY2 


SY1 


SYO 


R it 35 


0 


0 


0 


0 


0 


0 


SY9 


SY8 




















R#36 


DX7 


DX6 


DX5 


DX4 


DX3 


DX2 


DX1 


DXO 


R#37 


0 


0 


0 


0 


0 


0 


0 


DX8 



R#38 


DY7 


DY6 


DY5 


DY4 


DY3 


DY2 


DY1 


DYO 


R#39 


0 


0 


0 


0 


0 


0 


DY9 


DY8 



R#45 



R#42 


NY7 


NY6 


NY5 


NY4 


NY3 


NY2 


NY1 


NYO 


R#43 


0 


0 


0 


0 


0 


0 


NY9 


NY8 



0 




MXD 




DIY 


DIX 







SY->$e&7eS^,£ 



dy «&HHUk 



ARG (Argument register) 

-Ifc&^fi (X) 
- (Y) 



► YMMM H~7 > K*ff 

MSB 7 6 5 



1 


1 


1 


0 











LSB 

CMR 



*.79 YMMM U~7> V<h\si>7>9W& 



■JXM.9 YMMM3"7> KSIfiMM 



List 4.9 YMMM sample 

to use, set L . E , B , C , D( b i t 2) and go 
VRAM (B,L)-(*,E) ---> VRAM (B,C) 
DIX must be set in D(bi t 2) 



RDVDP 


EQU 


0006H 




WRVDP 


EQU 


0007H 






program 


start 




YMMM : 


DI 




;disable interrupt 




PUSH 


BC 


; save d i st i nat ion 




CALL 


WAIT. VDP 


;wait end of command 




LD 


A, (WRVDP) 






LD 


C. A 






INC 


C 


;C : = PORTttl 's address 




LD 


A, 34 






OUT 


(C) , A 






LD 


A, 17+80H 






OUT 


(C) , A 


; R» 1 7 := 34 
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6* VDPDV>KtfM$ffl>* 



YMMM1 



INC 


C 




INC 


C 


;C := PORTtt3's 


XOR 


A 




OUT 


(C) ,L 


;sy 


OUT 


(C) , A 




LD 


A , L 


;make NY and D 


SUB 


A, E 




LD 


E.00001000B 




JP 


NC , YMMM1 




LD 


E,00000000B 




NEG 






LD 


L, A 


;L := NY , D : 


LD 


A , D 




OR 


E 




POP 


DE 


; restore DX.DY 


PUSH 


AF 


;save DIX.DIY 


XOR 


A 




OUT 


(C) ,D 


;DX 


OUT 


(C) , A 




OUT 


(C) ,E 


;DY 


OUT 


(C) , A 




OUT 


(C) , A 


; dummy 


OUT 


(C) , A 


; dummy 


OUT 


(C) ,L 


;ny 


OUT 


(C) ,A 




OUT 


(C) , A 


; dummy 


POP 


AF 




OUT 


(CJ , A 


;DIX and DIY 


LD 


A, 1 10 1 0000B 


; YMMM command 


OUT 


(C) , A 




EI 






RET 







GET. STATUS: 



PUSH 


BC 






LD 


BC, (RDVDP) 






INC 


C 






OUT 


(C) , A 






LD 


A.8FH 






OUT 


(C) , A 






IN 


A, (C) 






POP 


BC 






RET 







WAIT. VDP: 
LD 

CALL 

AND 

JP 

XOR 

CALL 

RET 



GET. STATUS 
1 

NZ, WAIT. VDP 
A 

GET. STATUS 



END 
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#5 4 33 VDPiMS^^ 



6.5.3 HMMM(VRAM 

VRAM (7)^2 ntzmH.^T- 9 £ VRAM <nm<7)mt&\Z'<4 F mtT^m I £ t (El 4.80) . 
HI 4.81 iCTK-t^y-^-te-y F L tz 'ik, R#46fc DOH £$§j&tf t =>^> K £HitL £ t . 
n-v>y K^T+li, S#2<7) CE t'7 F 1 " (Cfc 1 i t. V * F 4.10 £ HMMM (D^y-f)V^ 



(SX . SY) 



I DIY 



VRAM or te^RAM 





NX 


NY 





(DX , DY) 



MXS 
MXD 

SX 
SY 

NX 
NY 

DIX 
DIY 

DX 
DY 



0=VRAM, 
0=VRAM, 



1 = &31RAM 
1 =^5iRAM 



e&TcSiMi xmm (o~5ii) * 
^teS^ ymm (0-1023) 

X^feiSSK-y h» (0-511) * 
Y^^K7ht (0-1023) 



S^i^b<7)NX(7)^ 
g$£,&rfTb(7)NY<7)^[nJ 



0 1 
0=T, 1=± 



X&H (0-511) & 
Y&M (0-1023) 



«SX, DX, NXfcfcK, GRAPHIC 4/GRAPHIC 6*— K0>£ SttTfltl £*J 

graphic 5^e- Kti>fc#(iTtt-2£* h^ii?tl4. 
[U4.80 HMMM37V K0>ttft 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R = 32 


SX7 


SX6 


SX5 


SX4 


SX3 


SX2 


SX1 


sxo 


R-33 


0 


0 


0 


0 


0 


0 


0 


SX8 




















R^34 


SY7 


SY6 


SY5 


SY4 


SY3 


SY2 


SY1 


SYO 


R~35 


0 


0 


0 


0 


0 


0 


SY9 


SY8 



R#36 


DX7 


DX6 


DX5 


DX4 


DX3 


DX2 


DX1 


DXO 


R~37 


0 


0 


0 


0 


0 


0 


0 


DX8 



R=38 


DY7 


DY6 


DY5 


DY4 


DY3 


DY2 


DY1 


DYO 


R2 39 


0 


0 


0 


0 


0 


0 


DY9 


DY8 



R~40 


NX7 


NX6 


NX5 


NX4 


NX3 


NX2 


NX1 


NXO 


R~41 


0 


0 


0 


0 


0 


0 


0 


NX8 



R#42 


NY7 


NY6 


NY5 


NY4 


NY3 


NY2 


NY1 


NYO 


R#43 


0 


0 


0 


0 


0 


0 


NY9 


NY8 



LSB 



SX 



SY 



DX 



DY 



NY->Y2j K X V M 
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6* VDP=IV>RM3&ffi>£ 



0 




MXD 


MXS 


DIY 


DIX 







ARG (Argument registers) 



1 -ItaS^lR) (X) 

I (Y) 

fe&TC^ U SIR 

► HMMM37> K*?T 



7 


6 


5 


4 


3 


2 


1 


0 


1 


1 


0 


1 











134.81 HMMM37V KC7)U^X^Ix^ 



1 i cf 
« LI j I 


A 1 PI 
4.10 


HMMM camnl p 
niviiviivi j d in p l c 










HI D F B C and qo 






VRAM (H I )- 


( n p ) > v/RAM ( B . C ) 


pnunp 


PQI 1 


PI PI PIRN 




ypwnp 

WnVUr 


PQI 1 


PI PI PI 7H 
v v v f n 






pi uy i d in 


s 1 3 r t " 




UMMM * 
nlvlivlIVJ . 


n i 




' H i <;ahl p i nt prniDt 
iUi jduic l ii i ci x upi 




PUSH 


BC 


•cawp destination ( DX . DY ) 




CALL 


WAIT. VDP 


;wait end of command 




LD 


A, (WRVDP) 






LD 


OA 






INC 


C 


;C := PORTtt's address 




LD 


A, 32 






OUT 


(C) ,A 






LD 


A.80H+17 






OUT 


(C) , A 


;R#17 := 32 




INC 


C 






INC 


c 


;C := P0RT#3*s address 




XOR 


A 






OUT 


(C) ,H 


* SX 




OUT 


(C) ,A 






OUT 


(C) ,L 


;sy 




OUT 


(C) ,A 






LD 


A , H 


;make NX and DIX 




SUB 


A , D 






LD 


D.00000100B 






JP 


NC , HMMM 1 






LD 


D,00000000B 






NEG 






HMMM 1 : 


LD 


H, A 


;H := NX , D := DIX 




LD 


A , L 


;make NY and DIY 




SUB 


A , E 






LD 


E.00001000B 






JP 


NCHMMM2 






LD 


E, 00000000B 






NEG 






HMMM2 : 


LD 


L, A 


;L := NY , E := DIY 
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LD A, D 

OR E 

POP DE ; restore DX , DY 

PUSH AF ;save DIX.DIY 

XOR A 

OUT (C),D ;DX 

OUT (C).A 

OUT (C),E ;dy 

OUT (C).A 

OUT (C),H ;NX 

OUT (C),A 

OUT (C),L ;ny 

OUT (C).A 

OUT (C),A ; dummy 

POP AF 

OUT (C) , A ;DIX and DI Y 

LD A.11010000B :HMMM command 

OUT (C),A 

EI 
RET 

GET. STATUS: 

PUSH BC 

LD BC.(RDVDP) 

INC C 

OUT (C),A 

LD A , 8FH 

OUT ( C ) , A 

IN A.(C) 

POP BC 

RET 

WAIT. VDP: 

LD A, 2 

CALL GET. STATUS 

AND 1 

JP NZ, WAIT. VDP 

XOR A 

CALL GET. STATUS 
RET 

END 
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6* VDP=|-7>K<7M£ffl>£ 



6.5.4 HMMV(*#J&0)Ki$£yo*Kl) 

VRAM tltzW&%'*4 h *fic7)fen- Kr - * n O L 4 (■ 4.82) . 

0483 (c^Lfc'*7/< — h Lftf& R#46^C0H £#§i&tf£ K£H1fL£ 

1". K»t4 , ^S#2ct)CE b^y h^l (c^Q ^1". y X> 4.11 HMMV <n*t>-f)V*7& 

VRAM or SRAM 

MSX-VIDEO 



r 












(DX . 


DY) 




^DIX 








NX 






NY 








1 DIY 






V 










MXD 






0=VRAM, 1 


=®3BRAM 



NX 
NY 

DIX 
DIY 

DX 
DY 



XMMtUo.&LKy MR (0-511)3 
VXfami&LFv MS (0-1023) 



g2££rfrfc<7)NX<7);fi[6] 
S^^P>(7)NY(7)^In] 



0=£, l=2c 
0=T, 1=± 



HUt X£*I (0-511) * 
Sm,^ Y&ffi (0-1023) 



CLR (R #44 : Color register) : itJ^Lr-^ 

PHIC 4/GRAPHIC 6^-K<7)^#(; 
IU4.82 HMMVUW K0>lftft 



«DX, NX£fcH, GRAPHIC 4/GRAPHIC 6t— K<7) t # liTftt 1 t' -y h 
GRAPHIC 5^E- K0>£#ttTtt2 fc'-y htf&ffiSn*. 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R#36 


DX7 


DX6 


DX5 


DX4 


DX3 


DX2 


DX1 


DXO 


R#37 


0 


0 


0 


0 


0 


0 


0 


DX8 




















R#38 


DY7 


DY6 


DY5 


DY4 


DY3 


DY2 


DY1 


DYO 


R#39 


0 


0 


0 


0 


0 


0 


DY9 


DY8 



LSB 



DX 



DY 



R#40 


NX7 


NX6 


NX5 


NX4 


NX3 


NX2 


NX1 


NXO 


R#41 


0 


0 


0 


0 


0 


0 


0 


NX8 



R#42 


NY7 


NY6 


NY5 


NY4 


NY3 


NY2 


NY1 


NYO 


R#43 


0 


0 


0 


0 


0 


0 


NY9 


NY8 



[U4.83 HMMV Kav^a^HA 
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fg4 9$ vdp twimm^ 



R~44 



RS45 



CR7 


CR6 


CR5 


CR4 


CR3 


CR2 


CR1 


CRO 






X= 


2N 






X=2N+1 




CR7 


CR6 


CR5 


CR4 


CR3 


CR2 


CR1 


CRO 


















X = 


4N 


X=4N+1 


X=4N + 2 


X=4N+3 


CR7 


CR6 


CR5 


CR4 


CR3 


CR2 


CR1 


CRO 
















0 




MXD 




DIY 


DIX 







CLR (GRAPHIC4, 6) ' 

(N = 0, 1, , 127) 

CLR (GRAPHIC5) 



CLR (GRAPHIC7) 



ARG (Argument register) 
-IUo^U^ (X) 

-iijaa^ (Y) 



► HMMV37> K^fr 

MSB 7 6 5 

R#46 



1 


1 


0 


0 











0 LSB 

CMR 



[U4.83($7EI0 HMMV HV> K<7)U^X^Ix^ 

U * h4. 11 HMMV nv> K^rtfiJ 



: List 


4.11 


HMMV 


sampl e 








to 


use, set 


H , L, D, E, B and go 






B - 


--> VRAM 


(H,L)-(D,E) fill 


RDVDP 


EQU 


0006H 




WRVDP 


EQU 


0007H 






program 


start 






HMMV : 


DI 






;di sable interrupt 




CALL 


WAIT 


. VDP 


;wait end of command 




LD 


A, (WRVDP) 






LD 


C, A 








INC 


C 




;C := PORTttl *s address 




LD 


A, 36 






OUT 


(C) . A 






LD 


A.80H+17 






OUT 


(C) , 


A 


; R# 1 7 := 36 




INC 


C 








INC 


c 




;C := PORTttl *s address 




XOR 


A 








OUT 


(C) , 


H 


;DX 




OUT 


(C) , 


A 






OUT 


(C) , 


L 


;DY 




OUT 


(C) , 


A 
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6HE 





LD 


A , H 


; make 


NX and DIX 




SUB 


A , D 








LU 


n l\V\ tl HI i\ M R 
U , uuvvv 1 WtJD 








JP 


NC , HMMV 1 








LD 


D,00000000B 








NEG 








HMMV 1 : 


LD 


H, A 


;H : = 


NX 




LD 


A , L 


; make 


NY and DIY 




SUB 


A , E 








LD 


E,00001000B 








JP 


NC . HMMV 2 








LD 


C C\ M (A (A CA C\ (h (A n 








NEG 








HMMV2: 


OUT 


(C) ,H 








LD 


H , A 




. \ I 




XOR 


A 








OUT 


(C) , A 








OUT 


(C) ,H 








OUT 


(C) , A 








OUT 


(C) ,B 


;f i 11 


data 




XOR 


A 








OR 


D 








OR 


E 








OUT 


( C ) , A 


;DIX 


and DIY 




LD 


A, 1 1 000000B 


;hmmv 


command 




OUT 


(C) , A 








EI 










RET 









GET. STATUS: 
PUSH 
LD 
INC 
OUT 
LD 
OUT 
IN 
POP 
RET 

WAIT. VDP: 
LD 

CALL 

AND 

JP 

XOR 

CALL 

RET 



BC 

BC, (RDVDP) 
C 

(C) , A 
A , 8FH 
(C) ,A 
A, (C) 
BC 



GET. STATUS 
1 

NZ. WAIT. VDP 
A 

GET. STATUS 



END 
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6.5.5 LMMC(CPU -» VRAM lft3fE&) 

cpu b vram cnm^titzmmzr- ?t k* h *4aroK» l * t (H 4.84). £ «o t § m 

m%h<nn^^)V^V— x 3 y^ftSfS- t **"BTtlt*1-. &Jb\ Cl^LMMC tail 

Col I'M h £<J®£ L*1". 
m 4.85 COT- ^i^y h L^m, R#46K3-v> K 3- K BOH 1". ^<0B# 

^te^^ftiiHMMC £1181, S#2<0TR h" 7 h t CE tf >y h J#it^fe^it(l* 
86). 'JX h 4.12 1c LMMC<7)t?lJ4-7KL^t. 



VRAM or ffiSSRAM 




MXD 




0=VRAM, 1 


= U£5SRAM 


NX 


xitiitm&Fvm (0 


-511) 




NY 


Y#|6flS£ K*y hilt (0 


-1023) 




DIX 


^i^b<7)NX(7)^ 


0=5, 1 = 


=£ 


DIY 


Sv$*^»b(7)NY(7)^r°l 


0=T, 1 = 


=± 


DX 




(0-511) 




DY 




(0-1023) 




CLR(R#44 : Color register) : 




;i/\'-f h 



H4.84 LMMCHV> K0>»ft 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R#36 


DX7 


DX6 


DX5 


DX4 


DX3 


DX2 


DX1 


DXO 


R237 


0 


0 


0 


0 


0 


0 


0 


DX8 




















R#38 


DY7 


DY6 


DY5 


DY4 


DY3 


DY2 


DY1 


DYO 


R#39 


0 


0 


0 


0 


0 


0 


DY9 


DY8 



DX 



DY 
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6* 



R#40 


NX7 


NX6 


NX5 


NX4 


NX3 


NX2 


NX1 


NXO 




















R#41 


0 


0 


0 


0 


0 


0 


0 


NX8 



NX-X£rpj|£2SK'y h& 



R#42 


NY7 


NY6 


NY5 


NY4 


NY3 


NY2 


NY1 


NYO 


R#43 


0 


0 


0 


0 


0 


0 


NY9 


NY8 



R~44 











CR3 


CR2 


CR1 


CRO 















CR1 


CRO 



CR7 


CR6 


CR5 


CR4 


CR3 


CR2 


CR1 


CRO 



R#45 



0 




MXD 




DIY 


DIX 







ARG (Argument register) 

— (X) 

- m&tifa (Y) 



MSB 


7 


6 


5 


4 


3 


2 


l 


0 


R#46 


1 


0 


1 


1 


L03 


L02 


LOl 


LOO 



1 I 



CMR 



H4.85 LMMC3 v> K<7> 



LMMC&tf) 



J 




YES (CEb'-y h=0) 



YES (TRt^y h = l) 



LMMCi^U 



[^4. 86 LMMC3 W Kllh-C7)7P-^^- h 
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sua* wptmmm^ 



'JX h 4. 1 2 LMMC=lv>KC7)*^iJ 



List 4.12 LMMC sample 

to use, set H,L,D,E,IX,A and go 

RAM [IX] ---> VRAM (H,L)-(D,E) (logi-OP : A) 



RDVDP 
WRVDP 



LMMC : 



EQU 



0006H 



LMMC 1 



LMMC 2: 



EQU 


0007H 




program 


start 




DI 




; disable interrupt 


LD 


B, A 


;B := LOGICAL OPERATION 


CALL 


WAIT. VDP 


; wa i t end of command 


LD 


A , ( WRVDP ) 




LD 


C, A 




INC 


C 


;C : = PORTttl 's address 


LD 


A, 36 




OUT 


tC), A 




LD 


A.80H+17 




OUT 


(C) , A 


;R#17 := 36 


I NC 


c 




INC 


C 


;C := PORT ft 3' s address 


XOR 


A 




OUT 


(C) ,H 


;DX 


OUT 


(C) , A 




OUT 


( C ) , L 


;DY 


OUT 


(C) , A 




LD 


A , H 


;make NX and DIX 


SUB 


A , D 




LD 


D.00000100B 




JP 


NC, LMMC1 




LD 


D.00000000B 




NEG 






LD 


H. A 


;H:=NX,D:=DIX 


LD 


A , L 


;make NY and DIY 


SUB 


A , E 




LD 


E.00001000B 




JP 


NC , LMMC 2 




LD 


E, 00000000B 




NEG 






LD 


L, A 


SL := NY , E := DIY 


XOR 


A 




OUT 


tC) ,H 


;nx 


OUT 


(C) , A 




OUT 


(C) ,L 


;ny 


OUT 


(C) , A 




LD 


A. ( IX+0 ) 




OUT 


(C) , A 


; first DATA 


LD 


A, D 




OR 


E 




OUT 


tC) .A 


;DIX and DIY 


LD 


A , B 


IA := LOGICAL OPERATION 


OR 


10 1 1 0000B 


; LMMC command 


OUT 


tC) , A 
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6* VDPD"7>K<£>ftffl>* 



LOOP: 



EX I T : 



DEC 
DEC 
LD 

CALL 

BIT 

JP 

BIT 

JP 

INC 

LD 

OUT 

JP 

LD 

CALL 

El 
RET 



GET. STATUS: 
PUSH 
LD 
INC 
OUT 
LD 
OUT 
IN 
POP 
RET 



WAIT.VDP 



LD 

CALL 

AND 

JP 

XOR 

CALL 

RET 



C 
C 
A, 2 

GET. STATUS 
0 , A 

Z.EXIT 
7, A 

Z , LOOP 
IX 

A, ( 1X+0) 
(C) , A 
LOOP 

A,0 

GET. STATUS 



BC 

BC, (RDVDP) 

C 

(C) , A 
A , 8FH 
(C) , A 
A, (C) 
BC 



A, 2 

GET. STATUS 
1 

NZ, WAIT.VDP 
A 

GET. STATUS 



;C : = PORTttl *s address 

; check CE bi t 
; check TR bi t 



END 



6.5.6 LMCM (VRAM -> CPU 

VRAM tlfcW&fr h CPU [c-T— 2 % K y h^foX*fcML£tXU4-87). 

0 4.88 iZTjk Lt^y * — v h LJfeU, RU6{zzj^> K^- K AOH £*£iitr£ 
>Y<nm$ii)*Mi&%ti, MSX-VIDEO frhr-?**&M$tiMitbtt. CPUffiflTii, itsn 
<r> tr b* v h£#MU zntitt*" l'frfetf msx-video <vr-?&mMv$ tzZ t^7r^<n 

V, S#7^bT-^^l%^thL^1". S#2<7)CE \fy Y tf* 0 n iztcttm f-f»7ife:i 
£^L*1" (0 4.89). h 4.13 t LMCM ^W&S Li 1". 
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VRAM or ttMlRAM 



(SX , SY) 





NX 


NY 





1 DIY 



MSX-VIDEO CPU 



MXS 


W&t ^UiiiR 0=VRAM, 


1 =4£SSRAM 


SX 


m&7tmm& xmm (0-511) 




SY 


&&7tmm& y&m (o~io23) 




NX 


X^ftlfc&K'y h» (0-511) 




NY 


Y^ffiHSHK-y h& (0-1023) 




DIX 


^/&rfrib0>NX0X&|B] 0 =:&, 


1 =£ 


DIY 


g^tfr»b(7)NY(7)^[6] 0 =T, 


1=± 



04.87 LMCM3V> KflMtoft 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R#32 


SX7 


SX6 


SX5 


SX4 


SX3 


SX2 


SX1 


SXO 


R~33 


0 


0 


0 


0 


0 


0 


0 


SX8 




















R#34 


SY7 


SY6 


SY5 


SY4 


SY3 


SY2 


SY1 


SYO 


R#35 


0 


0 


0 


0 


0 


0 


SY9 


SY8 



R#40 
R341 



R~45 



► LMCM3V> K*fr 

MSB 7 6 5 



NX7 


NX6 


NX5 


NX4 


NX3 


NX2 


NX1 


NXO 


0 


0 


0 


0 


0 


0 


0 


NX8 



R#42 


NY7 


NY6 


NY5 


NY4 


NY3 


NY2 


NY1 


NYO 


R#43 


0 


0 


0 


0 


0 


0 


NY9 


NY8 



0 






MXS 


DIY 


DIX 







LSB 



SX 



SY 



ARG (Argument registers) 

- fe^lpj (X) 

- ffi&ifa (Y) 



1 


0 


1 


0 











0 LSB 

CMR 
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6* VDPUV>K<3D#ffl* 



S37 



0 


0 


0 


0 


C3 


C2 


CI 


CO 




0 


0 


0 


0 


0 


0 


CI 


CO 




C7 


C6 


C5 


C4 


C3 


C2 


CI 


CO 



(GRAPHIC7) 



H4.88 LMCMHV> K<7> 



LMCM&tf) 




NO (TR£-y K=0) 



YES (TRtT-y h=l) 




> KUTfr? 

YES (CEL'-y h=0) 



LMCM^-U 



>±1 . □■7>KH^<7)Bi»CTRt'y b£'J-fey htS'M^SWT, 

2. S^x-****^- **l^**S;t7(l-fe-y h£ftT, TR t'«y 
h = li:<CoTl>Tt>,MSX-VIDEOrtaPTtta^>Ktt|l7U 



[114. 89 LMCMl3-7> KHfr<7>7P--7 t -f- h 



List 4. 13 LMCM sample 

to use. set H,L,D,E,IX,A and go 
VRAM (H,L)-(D,E) ---> RAM C I XD 



RDVDP 
WRVDP 



LMMC: 



EQU 
EQU 



0006H 
0007H 



program start 



DI 

LD B, A 

CALL WAIT.VDP 



disable interrupt 

B := LOGICAL OPERATION 

wait end of command 



LD 



A, (WRVDP) 
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16 4 93 VDP tiffiEftTP 



LMMC1 : 



LMMC2 : 



LOOP: 



EXIT: 



GET. STATUS: 
PUSH 



LD 


C,A 




INC 


C 


;C : = PORTttl *s address 


LD 


A, 32 




OUT 


(C) , A 




LD 


A,80H+17 




OUT 


(C) ,A 


;R#17 := 32 


INC 
INC 


C 

c 


:C := PORT#3's address 


XOR 


A 




OUT 


(C) ,H 


;sx 


OUT 


(C) .A 




OUT 


(C) ,L 


;SY 


OUT 


( C ) , A 




OUT 


(C) , A 


; dummy 


OUT 


(C) , A 


; dummy 


OUT 


(C) , A 


; dummy 


OUT 


(C) , A 


; dummy 


LD 


A , H 


:make NX and DIX 


SUB 


A , D 




LD 


D.00000100B 




JP 


Mr 1 MMf 1 




LD 


D.00000000B 




NEG 






LD 


H , A 


: H : = NX , D : = D I X 


LD 


A , L 


;make NY and DIY 


SUB 


A,E 




LD 


E,00001000B 




JP 


NC.LMMC2 




LD 


E,00000000B 




NEG 






LD 


L, A 


;L := NY , E := DIY 


XOR 


A 




OUT 


(C) ,H 


;nx 


OUT 


(C) .A 




OUT 


(C) ,L 


;NY 


OUT 


(C) , A 




LD 


A, ( IX+0 ) 




OUT 


(C) ,A 


; dummy 


LD 


A , D 




OR 


E 




OUT 


(C) , A 


;DIX and DIY 


LD 


A, 7 




CALL 


GET. STATUS 


;TR bit reset 


LD 


A , B 


IA := LOGICAL OPERATION 


OR 


10I00000B 


;LMMC command 


OUT 


(C) , A 




LD 


A, (RDVDP) 




LD 


C,A 


;C := PORTttl 's address 


LD 


A, 2 




CALL 


GET. STATUS 




BIT 


0.A 


; check CE bi t 


JP 


Z.EXIT 




BIT 


7, A 


: check TR bi t 


JP 


Z,LOOP 




LD 


A, 7 




CALL 


GET. STATUS 




LD 


( IX+0) .A 




INC 


IX 




JP 


LOOP 




LD 


A,0 




CALL 


GET. STATUS 




EI 






RET 







BC 
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6* VDP3V>K®teffl>£ 



LD 

INC 

OUT 

LD 

OUT 

IN 

POP 

RET 



BC, (RDVDP) 

C 

(C) , A 
A , 8FH 
(C) ,A 
A, (C) 
BC 



VDP: 

LD A, 2 

CALL GET. STATUS 

AND 1 

JP NZ, WAIT. VDP 

XOR A 

CALL GET. STATUS 
RET 

END 



6.5.7 LMMM ( VRAM VRAM 

VRAM £7)^2 tltzW&n-r- 9 £ VRAM com^MMlz K v \ *fi?C4K8S L (E 4.90). 
El 4.91 (C7f;1-^/-^£-^y h Lfclfc* R#46(C3^> K n — K 9XH (Xl*vi?# JUt V 
3 Kj^frSttSI". S#2co CE fcfy u 1 " ^MliiJ-ev K^f 

*-C*l>c: fc*-5*Li1\ l )Z h 4.14 £ LMMM commit 1~. 



VRAM or &31RAM 



(SX ,SY) 





NX 


NY 





lDIY 



(DX , DY) 







J 


MXS 


m&Tts&jmi o=vram, 


1 =&3IRAM 


MXD 


Ifc&ft^Uii^ 0=VRAM, 


1 = }£31RAM 


SX 


&&7tmm& xmm (o-sm 




SY 


m&imm* (0-1023) 




NX 


X^«h'7hi (0-511) 




NY 


Y^^F7hi (0-1023) 




DIX 


g^^b<7)NXCD^f^ 0 = £, 


1 


DIY 


S>$*^ib(7)NYC7)^ 0 =T, 


1 =± 


DX 


(0-511) 




DY 


m&*Mm& vmm (0-1023) 





IU4.90 LMMM □ "7 > KcftiM'F 
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sua* MDPtmmmfF 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R~32 


SX7 


SX6 


SX5 


SX4 


SX3 


SX2 


SX1 


sxo 


R#33 


0 


0 


0 


0 


0 


0 


0 


SX8 




















R ±t34 


SY7 


SY6 


SY5 


SY4 


SY3 


SY2 


SY1 


SYO 


R~35 


0 


0 


0 


0 


0 


0 


SY9 


SY8 



R#36 


DX7 


DX6 


DX5 


DX4 


DX3 


DX2 


DX1 


DXO 


R#37 


0 


0 


0 


0 


0 


0 


0 


DX8 



RS38 
R#39 


DY7 


DY6 


DY5 


DY4 


DY3 


DY2 


DY1 


DYO 


0 


0 


0 


0 


0 


0 


DY9 


DY8 





















R~40 
RS41 



NX7 


NX6 


NX5 


NX4 


NX3 


NX2 


NX1 


NXO 


0 


0 


0 


0 


0 


0 


0 


NX8 



R#42 


NY7 


NY6 


NY5 


NY4 


NY3 


NY2 


NY1 


NYO 


R#43 


0 


0 


0 


0 


0 


0 


NY9 


NY8 




















R#45 


0 




MXD 


MXS 


DIY 


DIX 







►LMMM=lv> KUff 

MSB 
R£46 



SX 



SY 



DX 



DY 



NX-OCfcloHtag K «y h& 



NY-*Y2FIrJ|£b§ K %% j H 



ARG (Argument registers) 

-+mx&jfa (x) 

— «3»Wl (Y) 



7 


6 


5 


4 


3 


2 


1 


0 


1 


0 


0 


1 


L03 


L02 


LOl 


LOO 



CMR 



04.91 LMMMHV> Yto^VXfWLfe 



h 4. 14 LMMM3-7VK0)3t*T0S 



List 4.14 LMMM sample 

to use, set H,L,D,E,B,C,A and go 

VRAM (H,L)-(D,E) > VRAM (B.C) (logi-OP : A) 



RDVDP EQU 0006H 
WRVDP EQU 0 0 07H 
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6* VDPU7>K©fl£ffl>£ 



; program start 

LMMM : DI ; disable interrupt 

PUSH AF ;save LOGICAL OPERATION 

PUSH BC :save DESTINATION 

CALL WAIT.VDP iwait end of command 

LD A.(WRVDP) 

LD C. A 

INC C ;C := PORTttl 's address 

LD A, 32 

OUT (C).A 

LD A.80H+17 

OUT (C),A ;R#17 := 32 

INC C 

INC C ;C := PORTtt3's address 

XOR A 

OUT (C) , H ; SX 

OUT ( C ) , A 

OUT ( C ) , L ; SY 

OUT (C),A 

LD A , H ;make NX and DIX 

SUB A.D 

LD D.00000100B 

JP NCLMMMl 

LD D.00000000B 

NEC 

LMMM 1 : LD H , A ;H:=NX,D:=DIX 

; 

LD A , L ;make NY and DI Y 

SUB A , E 

LD E,00001000B 

JP NCLMMM2 

LD E,00000000B 

NEG 

LMMM 2 : LD L , A ; L : = NY , E : = D I Y 

LD A.D 

OR E 

POP DE ; restore DX , DY 

PUSH AF ;save DIX.DIY 

XOR A 

OUT ( C ) , D ; DX 

OUT (C),A 

OUT (C),E ;DY 

OUT (C),A 

OUT (C),H ;NX 

OUT (C),A 

OUT (C).L ;ny 

OUT (C).A 

OUT (C),A ; dummy 

POP AF 

OUT (C) , A ;DIX AND DIY 

POP AF ;A := LOGICAL OPERATION 

OR 10010000B :LMMM command 

OUT (C),A 

EI 
RET 
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GET. STATUS: 




PUSH 


BC 


LD 


BC, (RDVDP) 


INC 


c 


OUT 


(C) , A 


LD 


A, 8FH 


OUT 


(C) , A 


I N 


A , ( C ) 


POP 


BC 


RET 




WAIT. VDP: 




LD 


A, 2 


CALL 


GET. STATUS 


AND 


I 


JP 


NZ, WAIT. VDP 


XOR 


A 


CALL 


GET. STATUS 


RET 




END 





6.5.8 LMMV(VRAMHII^^O.iCL) 

VRAM <7)%tfc$ tltzmt&i: K>y h^fi^fen- K ~TM 0 Oj>* Lii~(EH 4.92) . Z.cr>^ VRAM 

- : s 3 =»v> frWfc*rS*l41\ S#2c/)CE b^y ha* 44 1 " *>Mttn^> K^t 

i ^L41", 'J* h 4.15 }z LMMV^#iJ£^L£-f. 



VRAM or ifc&RAM 



(DX ,DY) 





NX 


NY 





|DIY 



V 


MXD 


^^EUil^ 0=VRAM, 


1 = 


= ?«RAM 


NX 




(0 


-511) 


NY 




(0 


-1023) 


DIX 




0 = 




DIY 




0 = 


T, 1 =± 


DX 


X&S (0-511) 






DY 


S^* Y&fli (0-1023) 







MSX-VIDEO 



CLR(R~44 : Color register) : itj^Lf-^ 



E34.92 LMMV37y Kc7>t*fF 
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6^ VDPDV> KtfM£ffl>£ 



MSB 


7 


6 


5 


4 


3 


2 


l 


0 


R 1*36 


DX7 


DX6 


DX5 


DX4 


DX3 


DX2 


DX1 


DXO 


R = 37 


0 


0 


0 


0 


0 


0 


0 


DX8 




















R~38 


DY7 


DY6 


DY5 


DY4 


DY3 


DY2 


DY1 


DYO 


R~39 


0 


0 


0 


0 


0 


0 


DY9 


DY8 



DX 



DY 



mm* 



R = 40 


NX7 


NX6 


NX5 


NX4 


NX3 


NX2 


NX1 


NXO 


R'41 


0 


0 


0 


0 


0 


0 


0 


NX8 



R-42 


NY7 


NY6 


NY5 


NY4 


NY3 


NY2 


NY1 


NYO 


R^43 


0 


0 


0 


0 


0 


0 


NY9 


NY8 



NY— Y#|SjMy OvfcL KIS 



R~44 


0 


0 


0 


0 


C3 


C2 


CI 


CO 



R~45 



0 


0 


0 


0 


0 


0 


CI 


CO 




C7 


C6 


C5 


C4 


C3 


C2 


CI 


CO 








MXD 




DIY 


DIX 







ARG (Argument register) 
(X) 

-*nyo^L** (y) 



► LMMV37> KWE 

MSB 7 6 5 

R~46 



1 


0 


0 


0 


L03 


L02 


LOl 


LOO 



1 I 



1*14.93 LMMVUV> Vmi'&Xf&'M. 



0 LSB 

CMR 



List 4.15 LMMV sample 

to use, set H,L,D,E,B,A and go 

data B ---> fill VRAM (H.L)-(D.E) (logi-OP : A) 



RDVDP EQU 0006H 
WRVDP EQU 0007H 
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program satrt 



LMMV : 



LMMV1 



LMMV 2 : 



DI 




;disable interrupt 


PUSH 


AF 


;save LOGICAL OPERATION 


PUSH 


BC 


;save FILL DATA 


CALL 


WAIT. VDP 


;wait end of command 


LD 


A, (WRVDP) 




LD 


C, A 




I NC 


C 


:C : = PORTttl 's address 


LD 


A . 36 




OUT 


( C ) , A 




LD 


A , 80H+ 1 7 




OUT 


(C) , A 


;R#17 := 36 


INC 


C 




I NC 


C 


;C := PORT #3* s address 


XOR 


A 




OUT 


( C ) . H 


;DX 


OUT 


( C ) , A 




OUT 


( C ) . L 


;DY 


OUT 


( C ) . A 




LD 


A, H 


;make NX and DIX 


SUB 


A , D 




LD 


D, 00000 1 00B 




JP 


NC , LMMV 1 




LD 


D, 00000000B 




NEG 






LD 


H . A 


;H := NX , D := DIX 


LD 


A , L 


;make NY and DI Y 


SUB 


A , E 




LD 


E.00001000B 




JP 


NCLMMV2 




i n 
LD 


r™* ci ci (~k Ck n n ci ci r~\ 

b , 00000000B 




NEG 






LD 


L , A 


; L : = NY , E : = DI Y 








XOR 


A 




OUT 


(C) , H 


;nx 


OUT 


(C) , A 




OUT 


(C) ,H 


;ny 


OUT 


(CKA 




POP 


AF 




OUT 


(C) , A 


; F I LL DATA 


LD 


A , D 




OR 


E 




OUT 


(C) , A 


;DIX and DI Y 


POP 


AF 


; restore LOGICAL OPERATION 


OR 


10000000B 


; LMMV command 


OUT 


(C) , A 










EI 






RET 







GET. STATUS: 
PUSH 
LD 
INC 
OUT 
LD 
OUT 
IN 



BC 

BC, (RDVDP) 
C 

(C) , A 
A , 8FH 
(C) , A 
A , ( C ) 
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6* 



POP 
RET 



BC 



WAIT. VDP: 
LD 

CALL 

AND 

-JP 

XOR 

CALL 

RET 



A, 2 

GET. STATUS 
1 

NZ, WAIT. VDP 
A 

GET. STATUS 



END 



6.5.9 LINE(it^(7)SH) 

VRAM ±<7)ffi*^ffi«fci6iR£ J8 fBSSt \tW&&<r>M t MB<ni$tf 

* L Tttfcttftll ttZ> &MB<Q.&£Lk Wm&$ 1Tf-.fflU.94) . Maj£Min£l£ 

■f. »J * h 4.16 lz LINE COM^^ t * 1". 

VRAM or &31RAM 




MXD:>^UillR 0=VRAM, 1 =*j£3iRAM 

Maj : SBF? h& (0-1023) 
Min : JffiSK? M& (0-511) 

maj : o=JHZ2lixlA£¥*T, l=JBat*YlltW/*:te«5tlBfl=Wa 

DIX : S^*a^<7)&£<7>^A 0=^, 1 =£ 
DIY : S^^bO^*(7)^ 0=T, 1=± 

DX ;£2g£ X«i (0-511) 

dy -.mm* vmm (0-1023) 

H4.94 LINE3"7> K0>»fE 



245 



sua* vdp tmrnm^ 



MSB 


7 


6 


5 


4 


3 


2 


l 


0 


R#36 


DX7 


DX6 


DX5 


DX4 


DX3 


DX2 


DX1 


DXO 


R#37 


0 


0 


0 


0 


0 


0 


0 


DX8 




















R338 


DY7 


DY6 


DY5 


DY4 


DY3 


DY2 


DY1 


DYO 


R#39 


0 


0 


0 


0 


0 


0 


DY9 


DY8 



DX 



DY 



mm* 





R~40 


MJ7 


MJ6 


MJ5 


MJ4 


MJ3 


MJ2 


MJ1 


MJO 




R~41 


0 


0 


0 


0 


0 


0 


MJ9 


MJ8 



R~42 
R#43 

R = 44 



MI7 


MI6 


MI5 


MI4 


MI3 


MI2 


Mil 


MIO 


0 


0 


0 


0 


0 


0 


0 


MI8 



C3 



C2 



CI 



CO 



Maj (NX)-**2K? h» 



Min (NY)->*IiZ2K«y h& 



CLR (GRAPHIC4, 6) 



0 0 0 0 0 0 CI CO CLR (GRAPHIC5) 



C7 C6 C5 C4 C3 C2 CI CO CLR (GRAPHIC7) 



R#45 


0 




MXD 




DIY 


DIX 




MAJ 


ARG (Argument register) 























(X) 

-*m^j^\ (y) 



► LINEUV> K*fl 



MSB 


7 


6 


5 


4 


3 


2 


l 


0 


R = 46 


0 


1 


1 


1 


L03 


L02 


LOl 


LOO 



CMR 



[U4.95 LINEUP K0)U$>X*lfc5£ 

ij X h 4 . 1 6 LINE zi~7> K<7)Hfr#iJ 



List 4.16 LINE sample 

to use, set H.L.D.E.B.A and go 

draw LINE (H.l)-(D.E) with color B. log-OP A 



RDVDP 
WRVDP 



LINE: 



EQU 
EQU 



0006H 
0007H 



program satrt 



DI 

PUSH 
PUSH 
CALL 



AF 

BC 

WAIT. VDP 



;disable interrupt 
;save LOGICAL OPRATION 
:save COLOR 
;wait end of command 
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6^ VDPDVV K(?M£ffl>£ 





LD 


A, (WRVDP) 








LD 


C, A 








INC 


C 


;c : = 


PORTttl *s address 




LD 


A , 36 








OUT 


( r \ a 








LD 


A,80H+17 








OUT 


(C) , A 


; R# 1 7 


:= 36 




INC 


C 








INC 


C 


;C : = 


PORTtt3's address 




XOR 


A 








OUT 


(C) , H 


; DX 






OUT 


(C) , A 








OUT 


(C) ,L 


;dy 






OUT 


(C) , A 








LD 


A.H 


; make 


DX and DIX 




SUB 


A , D 








LD 


D, 000001 00B 








JP 


NC, LI NE1 








LD 


D, 00000000B 








NEG 








LINE1 : 


LD 


H. A 


;H : = 


DX , D DIX 




LD 


A , L 


; make 


DY and DIY 




SUB 


A ♦ E 








LD 


E,00001000B 








JP 


NCLINE2 








LD 


E.00000000B 








NEG 








LINE2: 


LD 


L, A 


;L : = 


DY , E := DIY 




CP 


H 


; make 


Maj and Min 




JP 


CLINE3 








XOR 


A 








OUT 


(C) ,L 


; long 


s ide 




OUT 


(C) , A 








OUT 


(C) ,H 


;short side 




OUT 


(C) , A 








LD 


A, 0000000 1 B 


;MAJ 


:= 1 




JP 


LINE4 






LI NE3 : 


XOR 


A 








OUT 


(C) ,H 








OUT 


( C ) , A 








OUT 


(C) ,L 








OUT 


(C) , A 








LD 


A.00000000B 


;maj 


:= 0 


LI NE4 : 


OR 


D 








OR 


E 


;A : = 


DIX . DIY , MAJ 




POP 


HL 


;H : = 


COLOR 




OUT 


(C) , H 






OUT 


(C) , A 








POP 


AF 


;A : = 


LOGICAL OPERATION 




OR 


01 1 1 0000B 








OUT 


(C) , A 








LD 


A , 8FH 








OUT 


(C) , A 








EI 










RET 








GET. STATUS: 










PUSH 


BC 








LD 


BC, (RDVDP) 








INC 


C 








OUT 


(C) , A 
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LD A , 8FH 

OUT (C),A 

IN A,(C) 

POP BC 
RET 



WAIT. VDP: 

LD A, 2 

CALL GET. STATUS 

AND 1 

JP NZ, WAIT. VDP 

XOR A 

CALL GET. STATUS 
RET 

END 



6.5.10 SRCH(fe3- 

(04.96). > h •fS'fciffclKffi+a t fcv^/lfcflPRIfca^v 
[214.97 Izmir '*7 *-?£Wcfcltzi£, R#46fc60H£##&tf £ K**I?L*1\ 
it. S#20CE tfy b** "1" <7)?3li3^> Vm : 7^V]b6Z t£mi£t(m4.98). 
*0*B#S#8i S#9C«*iS*utv**1\ V* h 4.17 {c SRCH (7)^iJ^^L *1\ 



VRAM or JfcSRRAM 



(sx , SY) 



DIX 

-»-• 

Border color point 



MXD 

SX 
SY 

DIX 
EQ 



If— ^VSft 0=VRAM, 1 =i£3§RAM 
if— ^S5H* X&ffi (0-511) 

v-^mm^ vmm (0-1023) 



VMtft v fe*> < 0---?:JM) 



1 =^fe^f^ML^^#HH^T^7-r^. 



CLR(R?44 : Color register) : 

HH.96 SRCHU v> K<7>KflF 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R~32 


SX7 


SX6 


SX5 


SX4 


SX3 


SX2 


SX1 


SXO 


R = 33 


0 


0 


0 


0 


0 


0 


0 


SX8 




















R = 34 


SY7 


SY6 


SY5 


SY4 


SY3 


SY2 


SY1 


SYO 


R~35 


0 


0 


0 


0 


0 


0 


SY9 


SY8 



LSB 



SX 



SY 
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R~45 



0 


0 


0 


0 


C3 


C2 


CI 


CO 




0 


0 


0 


0 


0 


0 


CI 


CO 



CLR (GRAPHIC5) 



C7 


C6 


C5 


C4 


C3 


C2 


CI 


CO 







MXD 






DIX 


EQ 





ARG (Argument register) 

(x) 



MSB 


7 


6 


5 


4 


3 


2 


1 


0 


R#46 


0 


1 


1 


0 











Ss2 



CMR 









BD 








CE 














1 



=iv> K**7Bf : 0 

m.R&%m : i 





BX7 


BX6 


BX5 


BX4 


BX3 


BX2 


BX1 


BXO 


Sit9 


1 


1 


1 


1 


1 


1 


BX9 


BX8 



04.97 SRCHnvy V<h\si>7>5Vi% 




NO (CEb'-y h = l) 



NO (BDfcT'y h =0) 



114.98 SRCHUW KHh-<7)7P-^-f- h 
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List 4.17 SRCH sample 

to use, set H , L , E , A as follows 
srch ( x : H , y : L , col or : E, arg ( reg#45 ) : A ) 
returns: Z (not found) 
NZ (A := X) 



PUBLIC SRCH 



RDVDP EQU 0006H 
WRVDP EQU 0 007H 



program start 



DI 




;disable interrupt 


pi ic;w 


AC 
Hr 


1 c qua n p rt 
i 5 dvc dry 


f* A 1 1 


WA I 1 . V Ur 




I .D 


A (WRVDP) 

n i i W(\ V ul / 




LD 


C,A 




INC 


C 


;C := PORTttl 's address 


LD 


D,0 




LD 


A.32+80H 




OUT 


(C) ,H 




OUT 


(C) , A 


;Rtt32 := H 


INC 


A 




OUT 


(C) ,D 




OUT 


(C) , A 


;R#33 := 0 


INC 


A 




OUT 


(C) ,L 




OUT 


(C) . A 


;R#34 := L 


INC 


A 




OUT 


(C) ,D 




OUT 


(C) ,A 


;R#35 := 0 


LD 


A.44+80H 




OUT 


(C) ,E 




OUT 


(C) ,A 


;R#44 := E 


INC 


A 




LD 


E , A 




POP 


AF 


;A := ARG 


OUT 


(C) , A 




OUT 


(C) ,E 


;R#45 := A 


LD 


A, 0 1 100000B 




OUT 


(C) , A 




INC 


E 




OUT 


(C) ,E 


;R#46 := SRCH command 



LOOP: 



LD 

CALL 

BIT 

JP 

LD 

LD 

CALL 

LD 

LD 

CALL 

LD 

BIT 



A. 2 

GET. STATUS 
0.A 

NZ.LOOP 
E , A 
A, 8 

GET. STATUS 

D , A 

A,0 

GET. STATUS 

A , D 

4,E 



EI 
RET 
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GET. STATUS: 

PUSH BC 

LD BC(RDVDP) 

I NC C 

OUT ( G ) , A 

LD A , 8FH 

OUT (C),A 

IN A,(C) 

POP BC 

RET 



WAIT. VDP: 

LD A , 2 

CALL GET. STATUS 

AND 1 

JP NZ, WAIT. VDP 

XOR A 

CALL GET. STATUS 
RET 



END 



U X M. 18 SRCH t LINE£*iJ/8 lftV6%PA\MT)U-*> 



List 4.18 SRCH and LINE sample 

search color to right and left, 
then draw line between the two point 





EXTRN 


SRCH 




EXTRN 


LINE 


Y 


EQU 


0A800H 


X 


EQU 


0A801H 


COL 


EQU 


0A802H 


ARG 


EQU 


0A803H 


PCOL 


EQU 


0A804H 




• program 


start -■ 



MA I N : 



SI : 



LD 
LD 
LD 
LD 
LD 
LD 

PUSH 

PUSH 

SET 

CALL 

POP 

POP 

JP 

LD 

DEC 

INC 

PUSH 

LD 



(STK) ,SP 
SP , AREA 
HL, ( Y) 
A, (COL) 
E, A 

A, (ARG) 

HL 

DE 

2* A 

SRCH 

DE 

HL 

NZ,S1 
A, (X) 
A 
A 

AF 

A, (ARG) 



251 



sua* vDPtmmmTF 



RES 


2, A 


CALL 


SRCH 


JP 


NZ,S2 


LD 


A, (X) 


INC 


A 


DEC 


A 


LD 


D, A 


POP 


AF 


LD 


H, A 


LD 


A, ( Y) 


LD 


L , A 


LD 


E, A 


LD 


A, (PCOL) 


LD 


B , A 


LD 


A,0 


CALL 


LINE 


LD 


SP, (STK) 


RET 





; work area -- 

STK: DS 2 

DS 200 
AREA: $ 

END 



1000 =============================================== 

1010 ' list 4.19 SRCH and LINE sample 

1020 ' av-a/r- 3 ti-v)i 7 *,? 

1040 ' 

1050 SCREEN 5 

1060 FOR 1=0 TO 50:LINE - ( RND ( 1 ) *255 , RND ( 1 ) *2 1 1 ) , 1 5 : NEXT 

1070 I=&HA000 :DEF USR= I 

1080 READ A$ 

1090 IF A$= "END" THEN 1 130 
1100 POKE I ,VAL( "&H"+A$) : 1=1+1 
1110 READ A$ 

1 120 GOTO 1090 

1 130 X=128:Y=100:COL=15:PCOL=2:ARG=0 

1 1 40 CURS=0 

1 150 A = STICK(0 ) 

1 160 CURS=(CURS+1 ) AND 1 

1170 LINE (X-5, Y)-(X+5,Y) , 15, , XOR 

1180 LINE (X,Y-5)-(X,Y+5) , 15, , XOR 

1 190 IF CURS=1 THEN 1290 

1200 IF A=l THEN Y=Y-1 

1210 IF A=2 THEN Y=Y-1 : X=X+ 1 

1220 IF A=3 THEN X=X+1 

1230 IF A=4 THEN X=X+1 : Y=Y+1 

1240 IF A=5 THEN Y=Y+1 

1250 IF A=6 THEN Y=Y+l:X=X-l 

1260 IF A=7 THEN X=X-1 

1270 IF A=8 THEN X=X-1 : Y=Y-1 

1280 IF STRIG(0) THEN GOSUB 1300 

1290 GOTO 1 150 
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1 300 
1310 
1320 
1330 
I 340 
1350 
1 360 
1 370 
1 380 
1390 
1 400 
1410 
1420 
1 430 
1440 
1450 
1 460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1 540 
1550 
1 560 
1 570 
1580 
1590 
1600 
1610 
1 620 
1630 



POKE &HA800 
POKE &HA80 1 
POKE &HA802 
POKE &HA803 
POKE &HA804 
A=USR(0) 
RETURN 
DATA ED, 73, 
DATA A8.5F, 
DATA A0 



, Y 

,X 

,COL 
, ARG 
,PCOL 



DATA 
DATA 
DATA 00 



.Dl , 
3D,3C, 
32, A0, 
A8, 

DATA 00, CD, 
DATA 0D, Al , 
DATA 79, 3E, 
DATA 61 
DATA 72 
DATA D2,7E, 
DATA 90, A0, 
DATA 0 1 
DATA 61 
DATA ED, 61 , 
DATA C9.F5, 
DATA 3E,A0, 
DATA ED, 51 , 
DATA ED, 79, 
DATA ED, 79, 
DATA ED, 59, 
DATA 5F,3E, 
DATA A0.7A, 
DATA 06,00, 
DATA C9,3E, 
DATA AF , CD , 



, ED , 
,A0, 



,C3, 
, ED , 



80, A8, 
3A.03, 
El ,C2, 
F5,3A, 
3A,01 , 
6F.5F, 
49, A0, 
C5,3A, 
91 , ED, 
79, ED, 
16,00, 
A0, IE, 
ED, 79, 
9CA0, 
79,26, 
ED, 79, 
F3,CD, 
16,00, 
ED, 79, 
3E, AC, 
ED, 59, 
3E,02, 
08, CD, 
CB,63, 
0C.ED, 
02, CD, 
FD,A0, 



31 ,4A,A9,2A, 
A8,E5,D5,CB, 
21 ,A0,3A,01 , 
03, A8,CB,97, 
A8,3C,3D,57, 
3A,04,A8,47, 
ED,7B,80,A8, 
06,00,4F,0C, 
79,0C,0C,AF, 
69, ED, 79, 7C, 
ED, 44, 67, 7D, 
00, ED, 44, BC, 
AF, ED, 79, ED, 
ED, 61 ,67,AF, 
00,7C,B2,B3 
Fl ,E6,0F,F6, 
0D, Al ,ED,4B 
ED, 61 , ED, 79, 
3C, ED, 69, ED 
ED, 59, ED, 79, 
3E, 60, ED, 79 
CD,FD,A0,CB, 
FD,A0,57,3E 
FB,C9,C5,ED, 
79,3E,8F,ED 
FD,A0,E6,01 , 
C9 , END 



00, A8, 
D7,CD, 
A8 

CD, AD, 
Fl ,67, 
3E 

C9,F3, 
3E,24, 
ED 

92, 16, 
93, IE 
DA 

61 , ED, 
ED, 79, 
El 

70, ED, 
06,00 

3C 

79, 3C 
3C5F 
1C 

47, C2 
00 ,CD 
4B 

79, ED 
C2,0D 



3A,02 
AD 

A0,C2 
3A 

F5,CD 
ED 

,04,D2 
,08 

79,26 
, ED 

,79,FB 
,0C 

,ED,51 
,F1 

,E2,A0 
, FD 

,78, CI 
, Al 



6.5.11 PSET(,£<7)fi5®) 

VRAM i^ffif^lfC^^I^ 4.99) . 

[114.100 \Z^t'*7 t—fZWtfcLttfk, R#46ic 5XH(X[iDy^/^^u-y 3 
it. 'J^h 4.20 t PSET<^$|£*L*1". 



VRAM or &31RAM 



(DX . DY) 



MXDr^UilJR 0 =VRAM, 1 =i£3§RAM 

dx -.mm& xmm (o~5ii) 

DY :&m& Y&M (0-1023) 



134.99 PSET3V> YtoWlft 
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► PSETU^ 

MSB 7 


6 5 4 


3 


2 


l 


0 


LSB 






R#36 


DX7 


DX6 


DX5 


DX4 


DX3 


DX2 


DX1 


DXO 


DX > 






R#37 


0 


0 


0 


0 


0 


0 


0 


DX8 


























> mm* 




R#38 


DY7 


DY6 


DY5 


DY4 


DY3 


DY2 


DY1 


DYO 


DY 






R#39 


0 


0 


0 


0 


0 


0 


DY9 


DY8 






























R~44 


0 


0 


0 


0 




C2 


U 1 


CO 


CLR 


(GRAPHIC4, 6) ' 






























0 


0 


0 


0 


0 


0 


CI 


CO 


CLR 


(GRAPHIC5) 






























C7 


C6 


C5 


C4 


C3 


C2 


CI 


CO 


CLR 


(GRAPHIC7) 




























R#45 


0 




MXD 












ARG 


(Argument register) 








1 






































► PSET=IV> KX1t 

MSB 7 6 5 


4 


3 


2 


1 


0 


LSB 






R~46 


0 


1 


0 


1 


L03 


L02 


L01 


LOO 


CMR 







04.100 PSETHV> YtoUi>X&W£ 



List 4.20 PSET sample 

to use, set H , L, E, A as follows 







pset ( x : H , 




PUBLIC 


PSET 


RDVDP 


EQU 


0006H 


WRVDP 


EQIJ 


0007H 




program 


start 


PSET: 


DI 






PUSH 


AF 




CALL 


WAIT. VDP 




LD 


BC, (WRVDP) 




INC 


C 




LD 


A, 36 




OUT 


(C) , A 




LD 


A.80H+17 




OUT 


(C) . A 




PUSH 


BC 




INC 


C 




INC 


C 
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XOR A 

OUT ( C ) , H 

OUT (C),A 

OUT ( C ) , L 

OUT (C),A 

POP BC 



LD A, 44 

OUT ( C ) , A 

LD A.80H+17 

OUT ( C ) , A 



INC C 

INC C 

OUT (C),E 

XOR A 

OUT (C).A 

LD E, 0 1 0 1 0000B 

POP AF 

OR E 

OUT (C),A 

EI 
RET 



GET. STATUS: 

PUSH BC 

LD BC(RDVDP) 

INC C 

OUT (C),A 

LD A , 8FH 

OUT ( C ) , A 

IN A,(C) 

POP BC 

RET 



WAIT. VDP: 

LD A , 2 

CALL GET. STATUS 

AND 1 

JP NZ, WAIT. VDP 

XOR A 

CALL GET. STATUS 
RET 

END 



6.5.12 POINT(fei]- V<Dmfr& I) 

VRAM ±<7)ffift <7)ffi«*)fe a - K tflhfrdl L £1" (0 4.101) . 

El 4.102 tziSHr'iJjt^-fiW&Llttiu R#46lw40.H t K .f H4f Ltt. S 
#2(7) CE t 7 F ^" 1 W ^BI± ^ K^fftt* S : t * S L * t. ^y^Tt, S#7lzt% 
fcltzmm<7)&3- V^m^tlX^iir. V* h 4.21 iz POINT <7)$|£^L*1-. 
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VRAM or &3IRAM 



(SX ,SY) 



[114.101 P0INTi]-7> K(7)iAfF 



MXS:>^EUiIft 0=VRAM, 1 =^RAM 

SX :g>£,£ X&« (0-511) 
SY : Y&H (0-1023) 



► POIIMTVS>X*-fey h77^ 



MSB 


7 


6 


5 


4 


3 


2 


l 


0 


R = 32 


SX7 


SX6 


SX5 


SX4 


SX3 


SX2 


SX1 


sxo 


R#33 


0 


0 


0 


0 


0 


0 


0 


SX8 




















R?t34 


SY7 


SY6 


SY5 


SY4 


SY3 


SY2 


SY1 


SYO 


R#35 


0 


0 


0 


0 


0 


0 


SY9 


SY8 



R~45 



► POINT > K^fr 



SX 



SY 









MXS 











ARG (Argument register) 



MSB 


7 


6 


5 


4 


3 


2 


l 


0 


R#46 


0 


1 


0 


0 




























S~2 
















CE 


















1 


S~7 


0 


0 


0 


0 


C3 


C2 


CI 


CO 



0 


0 


0 


0 


0 


0 


CI 


CO 




C7 


C6 


C5 


C4 


C3 


C2 


CI 


CO 



CMR 

CL (GRAPHIC4, 6) 
CL (GRAPHIC5) 
CL (GRAPHIC7) 



fen- Ff-^ 



04.102 POINT =iv> Y<Dlsi>X*tSLfc 
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"JXM.21 POINT K0>3S?r#J 



List 4.21 


POINT sample 






to use. set H,L 


as follows 




po i n t ( x : H , y : 1 


. ) 




returns: A := 


COLOR CODE 



PUBLIC POINT 



RDVDP 
WRVDP 



POINT: 



EQU 
EQU 



0006H 
0007H 



program start 

WAIT. VDP 



DI 

CALL 



LD 
LD 

INC 

LD 

OUT 

LD 

OUT 



A. (WRVDP) 
C.A 

C 

A. 32 
(C) , A 
A.80H+17 
(C) . A 



INC C 

INC C 

XOR A 

OUT (C),H 

OUT (C),A 

OUT (C).L 

OUT ( C ) , A 



DEC C 

DEC C 

OUT (C).A 

LD A.80H+45 

OUT (C),A 

LD A.01000000B 

OUT ( C ) , A 

LD A.80H+46 

OUT (C).A 

CALL WAIT. VDP 

LD A, 7 

CALL GET. STATUS 

PUSH AF 

XOR A 

CALL GET. STATUS 

POP AF 



EI 
RET 



GET. STATUS: 

PUSH BC 

LD BC, (RDVDP) 

INC C 

OUT ( C ) , A 

LD A.8FH 

OUT (C),A 

IN A. (C) 

POP BC 

RET 
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WAIT. VDP: 



LD 


A, 2 


CALL 


GET. STATUS 


AND 


1 


JP 


NZ, WAIT. VDP 


XOR 


A 


CALL 


GET. STATUS 


RET 





END 



UX h4.22 PSET£P0INT&*IJJ3 ltzPA\NT)U-*> 



List 4.22 


paint 


rout i ne wi th 


POINT 


and Pset 


ENTRY 


X:H 


Y:L, BORDER 


COLOR 


D, PAINT COLOR :E 



EXTRN PSET 



MAX. Y 



PAINT: 



PAINT0: 



PA I NT 1 



EXTRN 


POINT 


EQU 


256*2*2 


EQU 


21 1 


>a i nt 


ma i n rout i ne 


CALL 


POINT 


CP 


D 


RET 


Z 


CALL 


INIT.Q 


LD 


(COL) , DE 


CALL 


PUT.Q 


LD 


A, (COL) 


LD 


E. A 


XOR 


A 


CALL 


PSET 


CALL 


GET . Q 


RET 


C 


INC 


H 


CALL 


NZ, PA I NT. SUB 


DEC 


H 


JP 


Z.PAINT1 


DEC 


H 


CALL 


PA I NT. SUB 


INC 


H 


DEC 


L 


LD 


A.-l 


CP 


L 


CALL 


NZ, PAINT. SUB 


INC 


L 


INC 


L 


LD 


A , MAX . Y 


CP 


L 


CALL 


NC, PA I NT. SUB 


JP 


PAINT0 



logi-OP : PSET 
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check point and pset 



PA I NT. SUB: 




CALL 


POINT 


LD 


D, A 


LD 


A, (BORD) 


CP 


D 


RET 


Z 


LD 


A, (COL) 


CP 


D 


RET 


Z 


LD 


E, A 


XOR 


A 


CALL 


PSET 


CALL 


PUT.Q 


RET 





i ni t Q . BUFFER poi nter 



I N I T . Q : 



PUSH 

LD 

LD 

LD 

POP 

RET 



HL 

HL, Q. BUF 
(Q.TOP) , HL 
(Q.BTM) , HL 
HL 



put point to Q. BUF (X:H , Y:L) 



PUT.Q: 



EX 


DE.HL 


LD 


HL, (Q.TOP) 


LD 


BC , Q . BUF+Q . LENGTH + 1 


OR 


A 


PUSH 


HL 


SBC 


HL , BC 


POP 


HL 


JP 


CPUT.Ql 


LD 


HL , Q . BUF 


LD 


(HL) ,D 


INC 


HL 


LD 


(HL) , E 


INC 


HL 


LD 


(Q.TOP) , HL 


EX 


DE , HL 


RET 





;clear CARRY 



PUT.Q1 : 



take point data to D,E 

returns: NC H:x , L:y 

C buffer empty 



GET . Q : 



LD 

LD 

OR 

SBC 

JP 

SCF 

RET 



HL, (Q.BTM) 
BC, (Q.TOP) 
A 

HL , BC 

NZ , GET . Q0 



GET . Q0 : LD HL, (Q.BTM) 

LD BCQ. BUF+Q. LENGTH+1 

OR A 

PUSH HL 
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SBC 


HL , BC 




POP 


hl' 




JP 


CGET.Ql 




LD 


HL, Q.BUF 


GET . Q 1 


LD 


D, (HL) 




INC 


HL 




LD 


E , ( HL ) 




INC 


HL 




LD 


(Q.BTM) , HL 




OR 


A 




EX 


DE , HL 




RET 






work 


area 


COL 


DS 


I 


BORD 


DS 


1 


Q.TOP 


DS 


2 


Q.BTM 


DS 


2 


Q.BUF 


DS 


Q . LENGTH 




END 





■JXM.23 PAINTA>— 



1000 ================================================ 

1010 ' list 4.23 paint routine with POINT and PSET 

1020 ' V^h M*, 41 z 1)- x Jt 3 77t?T aV-XJT- 1 t*/T ?9~*H 
10 30 ================================================ 

1040 ' 

1050 SCREEN 5 

1060 FOR 1=0 TO 50 

1070 LINE - ( RND ( 1 ) *255 , RND ( 1 ) *2 1 1 ) , 1 5 

1080 NEXT 

1090 I=&HA000 :DEF USR= I 

1 100 READ A$ 

1110 IF A$= " END" THEN 1 150 
1120 POKE I , VAL ( " &H" + A$ ) : I = I + 1 
1 130 READ A$ 

1 140 GOTO 1110 

1150 X=128:Y=100:COL=15:PCOL=2 

1 1 60 CURS=0 

1 1 70 A=STICK( 0 ) 

1 180 CURS=(CURS+1 ) AND 1 

1190 LINE (X-5,Y)-(X+5,Y) , 15, , XOR 

1200 LINE (X. Y-5)-(X, Y + 5) , 15, .XOR 

1210 IF CURS=1 THEN 1310 

1220 IF A=l THEN Y=Y-1 

1230 IF A=2 THEN Y= Y- 1 : X=X+ 1 

1240 IF A=3 THEN X=X+1 

1250 IF A=4 THEN X=X+ 1 : Y=Y+ 1 

1260 IF A=5 THEN Y=Y+1 

1270 IF A=6 THEN Y= Y+ 1 : X=X- 1 

1280 IF A=7 THEN X=X- 1 

1290 IF A=8 THEN X=X- 1 : Y=Y- 1 

1300 IF STRIG(0) THEN GOSUB 1320 
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6^ VDPD7>RM$ffl>£ 



1310 GOTO 1 170 

1320 POKE &HA8CA,Y 

1330 POKE &HA8CB,X 

1340 POKE &HA8CD,COL 

1350 POKE &HA8CCPCOL 

1360 A=USR(0) 

1370 RETURN 

1380 DATA ED, 73, 00, A8. 31 , CA , A8 , 2A , CA , A8 , ED , 5B , CC , A8 , CD , 67 

1390 DATA A0,ED,7B,00,A8,C9,E5,21 , D4 , A8 , 22 , D0 , A8 , 22 , D2 , A8 

1400 DATA El ,C9,EB,2A,D0,A8,01 , D5 , AC , B7 , E5 , ED , 42 , E 1 ,DA,34 

1410 DATA .A0,21 • D4 , A8 , 72 , 23 , 73 , 23 , 22 , D0 , A8 , EB , C9 , 2A , D2 , A8 

1420 DATA ED,4B,D0,A8,B7,ED,42,C2,4C.A0,37,C9,2A,D2,A8,01 

1430 DATA D5, AC , B7 . E5 , ED , 42 , E 1 ,DA,5D,A0,21 , D4 , A8 , 56 , 23 , 5E 

1440 DATA 23,22,D2,A8,B7,EB,C9,CD,B8,A0,BA,C8,CD, 16,A0,ED 

1450 DATA 53,CE,A8,CD,22,A0,3A,CE,A8,5F,AF,CD,F4,A0,CD,3D 

1460 DATA A0,D8,24,C4.A1 , A0 , 25 , CA , 8F , A0 , 25 , CD , A 1 ,A0,24,2D 

1470 DATA 3E,FF,BD,C4,A1 ,A0,2C,2C,3E,D3,BD,D4,A1 ,A0,C3,7E 

1480 DATA A0.CD,B8,A0,57,3A,CF,A8,BA,C8,3A,CE,A8,BA,C8,5F 

1490 DATA AF,CD,F4,A0,CD,22,A0,C9,F3,CD,3A,A1 ,ED,4B,06,00 

1500 DATA 0C,3E,20,ED,79,3E,91 , ED , 79 , 0C , 0C , AF , ED , 6 1 ,ED,79 

1510 DATA ED, 69, ED, 79, 0D, 0D, ED, 79, 3E, AD, ED, 79, 3E, 40, ED, 79 

1520 DATA 3E,AE,ED,79,CD,3A,A1 , 3E , 07 , CD , 2A , A 1 ,F5,AF,CD,2A 

1530 DATA Al ,F1 , FB , C9 , F3 , F5 , CD , 3A , A 1 , ED , 4B , 06 , 00 , 0C , 3E , 24 

1540 DATA ED, 79, 3E, 91 , ED , 79 , C5 , 0C , 0C , AF , ED , 6 1 , ED, 79, ED, 69 

1550 DATA ED, 79, CI , 3E , 2C , ED , 79 , 3E , 9 1 , ED , 79 , 0C , 0C , ED , 59 , AF 

1560 DATA ED, 79, 1E,50,F1 , B3 , ED , 79 , FB , C9 , C5 , ED , 4B , 06 , 00 , 0C 

1570 DATA ED,79,3E,8F,ED,79,ED,78,C1 , C9 , 3E , 0 2 , CD , 2A , A 1 , E6 

1580 DATA 01 ,C2,3A. Al ,AF,CD,2A,A1 ,C9 

1590 DATA END 



6.6 37> K<7)it5iHb 

MSX- VIDEO Y<nmi<^> !iimzUiz%l%:\,* &M<n®M £f? o T.Ar »)' , 

1. x^-f h3i^<7)«it 

h i £ m n iz 1 1 1. 

<r>J5&*m$T~fh\Z\$, R#l<7)tr*y h 6£ "1" iztit. 
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6.7 37> KH7H#<7)U^Z^(7))t*t|| 

SY*, DY*iJ<tt/NYB(7)flH±, Y^|pJ*^T K>y h$c£N t t^)X 1 KfcM^fltlT. 

SY* = SY + N, DY* = DY + N DIY \f y \>&Q0)t § 

SY*=SY-N, DY* = DY — N DIY t* >y h 1 <7) i £ 

NYB = NY — N 

m LINE -C MAJ b^y b ifi 0 <7) t # [i N = N - 1 1 4 9 $ 1". 





SX 


SY 


DX 


DY 


NX 


NY 


CLR 


CMR H 


CLR L 


ARG 


HMMC 








* 








0 






YMMM 




* 




* 








0 






HMMM 




* 




* 








0 






HMMV 








* 








0 






LMMC 








* 








0 






LMCM 




* 










* 


0 






LMMM 




* 




* 








0 


















LMMV 








* 








0 






LINE 








* 








0 






SRCH 
















0 






PSET 
















0 






PINT 














* 


0 







- : mtK I 

* : Kfc7^<0&W(SY*,DY 5— K. 



R4.7 □ K**7J$0>U$>X*0)iR|g 
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BlOSieicJ:^ 



1 m PSGfctffQg) 



MSX izltmc^i-ii l it 3 3ft|fe9*J*rffl*«MfeWSRteL4i-. L < ® 1A MSX t«»ttf= 

®PSG tci&^tH^ (afW**', 8 *99—~f) 
© 1 t* 7 h I/O iif- I- fefc S #)»ai* 

©MSX-AUDIOlCfcS^airt (FM HW.) **Tfc*fWi L&K 

1.1 PSG(Z>«fll 

MSX i V BEEP §§£ |c 14 , AY-3-8910 ffl g <n LSI «*«! fc jrC V* * 1". 

£tfOLSII±PSG (Programable Sound Genelator) t bWlttl, % <7)%&&t £ & ") , f^ f' 
7ACJ;i)IS if S * ? * t «*t & - t 8 * t. fc *>« 

. iv<n— >\zl-oX, \ZJ / *?*)Vify <n & i fraH^ibl"- £ **"C8 4. fcrtfU 

at^H-Cv^i (i-iiMSX-eii, fc=1.7897725MHz i$e*>fe*L"CV*.). I^fcfcfS^'JX 
AC0^>feo§**J oft < £v\ 
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% 5 SB BIOSId^^^gOD^^tzX 



RO, Rl 







£ A 


R2, R3 


h-> 


vx^U- 


*B 


R4, R5 




x ^ U - 





R7 



R8 



R6 





— AZ3> h □ 


-;by>:/A 




R9 










— A=l > h □ 






RIO 










— A=l > h □ 







Rll, R12, R13 



05.1 PSG<7)7'P 7^^7^7A 

±c7)r n y 7?4T 7'7At!iM L * L fc * f , PSG fi^flMyOi&tg t ii * o fc < gijtc 2 o 

iNJBAiHfl.-tf- h tomtit, 5¥TM1-|>.r i(cL*i". 
• PSG (7)US>X? 

PSG izZtiZ&tz, Z ttzlft % f) i Ltz. z\tHtM5.2iz^ltz^ i & PSG jftfficqWM?) 8 



• h->iH»(7)^ (R0-R5) 

A, B, C#f--v>TWL-^F->)i^icIiR0~R5(iJ:o-CR5SLi't. i T PSG HX'XfS 9 
a- y ? (fc= 1.7897725MHz) £16#J§ U -tttfcSifSSfcfti L St. *ft#f-^v*;H±, i 

c7)**gi jftft * ^ a ii'Jitbti £ 12 h* ■/ 1- <r> r- 9 -cti-m i x zgmzftzt. 
u\f-y wftnr-? (tp) t»^i-ft#ojia* (ft) tcji&^j: -3 frmfcp&Q i-r. 

ft=fc/(16*TP) 
=0 . 11186078125/TP [MHz] 
=111860 . 78125/TP [Hz] 

12 tr 'y h <7)^@f- ? TP it, ;ur t (c±ft 4 t -y h (7)ffl.||fiHit CT fc Tfe 8 h" v 
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1* PSGt^Pftt) 



MSB LSB 



RO 


fry b 


B7 B6 


B5 


B4 

Tit 8 


B3 


B2 


Bl 


BO 


Rl 






R2 




1 i i 

Tiks 




R3 




1 1 1 


R4 




1 1 1 

Tit 8 




R5 






R6 










R7 




IN/OUT 


NOISE 


TONE 


Enable 


IOB 1 IOA 


C 


B 


A 


C 


B 


A 


R8 


& + >^JU A E3M 




M 










R9 






M 




RIO 






M 




Rll 




i i 


Tit 8 




R12 


r i i i i i " 

±it8 fcT«y h 


R13 








R14 


l/O/i?- h A 


1 1 1 




R15 


I/O*- h B 


■ T 1 1 1 1 ' 1 



H5.2 PSG^U^X^ifilc 



RO, 


R2, 


R4 


1 1 T 1 i i i 

8tf>y h 














Rl, 


R3, 


R5 




4t'7 h 



D 



Coarse Tune (CT) 



-i 1 f 1 r 

Fine Tune (FT) 



"TP- 



/^*>*^A — RO, RV 
W^>^)1& — R2, R3 
l^V^JUC — R4, R5y 



05.3 ^fi<7>l*:£ 
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% 5 SB BIOS ICcfe§jSffl»B0D7 7 ^-b7, 





1 


2 


3 


4 


5 


6 


7 


8 


C 


D5D 


6AF 


357 


1AC 


D6 


6B 


35 


IB 


c# 


C9C 


64E 


327 


194 


CA 


65 


32 


19 


D 


BE7 


5F4 


2 FA 


17D 


BE 


5F 


30 


18 


D# 


B3C 


59E 


2CF 


168 


B4 


5A 


2D 


16 


E 


A9B 


54E 


2A7 


153 


AA 


55 


2A 


15 


F 


A02 


501 


281 


140 


AO 


50 


28 


14 


F# 


973 


4BA 


25D 


12E 


97 


4C 


26 


13 


G 


8EB 


476 


23B 


11D 


8F 


47 


24 


12 


G# 


86B 


436 


21B 


10D 


87 


43 


22 


11 


A 


7F2 


3F9 


1FD 


FE 


7F 


40 


20 


10 


A# 


780 


3C0 


1E0 


FO 


78 


3C 


IE 


F 


B 


714 


38A 


1C5 


E3 


71 


39 


1C 


E 



• j 4 xm;m<7)m%. (R6) 

2> c: i J; o XU* 3r$i*£ c: t tf*!ffcxh 0 , R6 !✓ ^ x * #*<oRfe£?rv* i 1". z<r>v 
^X^OTttSk^y \<nT-9 (NP) X-Wmmk. (fc/16) ^^iL, / 4 XcO^S^ (fn) 



R6 

' NP 

05.4 /'f X7H;&&<7)t££ 



fn=fc/(16*NP) 
= 0.11186078125/NP [MHz] 
= 111860 . 78125/NP [Hz] 

NP (± l~31<7){jt£ <h ») itfrh, / 1 X(7)^S««fcl±3.6kHz-111.9kHzOiEHT*ia^T^ 
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• %0) (R7) 

&3b*-yh (B0-B2) (±h-VtH#, tfc<0 3 tf -y h (B3-B5) (i / A X&K^UM*'^ 1 1. 
Hhhhtil&thV y y #*0 coB#(ctB^ ON, 1 ct)B#(c OFF £ 4" ») *1\ 



B7 


B6 


B5 


B4 


B3 


B2 


Bl 


BO 





Input Enable 


B 


A 


1/0,1-:- h 




A^) 


-0 




1 



Noise Enable 


C 


B 


A 






ON 


0 




OFF 


■1 





Tone Enable 


C 


B 


A 






ON 


-0 




OFF 


■1 





H5.5 S-^-W^-^OTtli^iliR 

R7ct)±{£2 h"v Ki^^dH^iiiM^* 1 ) *-£/U -Itlii PSG i>fW~1 2 I/O iff— h <7) 

I- 6 = "0", b""/ h 7 = "1" iUSL-Cii < ^Wti<h 0 St. 

• ^m<7)t*£ (R8-R10) 

R8~R10!±-&t^>^^c7)^»^^tSW^X^-C*t. 4t'7 KOf*-? (0-15) 



R8, R9, RIO 



r i 


B4 


B3 


B2 


Bl 


BO 




tefflL4^ 0 (L(7)fIT'^Mlx^:) 

i&mtz 1 (L<7)fi(i«i) 

H15.6 ^a<7)t*£ 
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sg5g|5 BIOSIC^-SJlia^BGDT'^-tz;* 



• Ji>-<u-ymm<7)m^. (mi, R12) 

Rll, R12fii>-<n-7V)J§»3ftl6b"'y h T'-^ic J: vXft&l 1 1". 7-?<?)±ilLS bT-y h 
ft R12 f, Tft 8 f -y h ft Rll TRjg L tt. 




i i i T i i i 

Coarse Tune (CT) 


1 . 1 f 1 1 1 1 

Fine Tune (FT) 


LP ' 



B15.7 z-^^n-y'ffiimcnWZ 

T = (256 * EP)/fc 

= (256 * EP)/1. 787725 [MHz] 
=143.03493 *EP [//s] 

• £>Kn-y/<£ — >£>K£ (R13) 

Rl3(i, TULA b^y h O ?lz£^XM5.8<7)£ ? (ex >-<u -v 0 ^ — > £18:^ L i 1". 



B3 


B2 


Bl 


BO 
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1* PSGt^tB* 

• I/O *°- h (R14, R15) 

R14 i R15[±8h"'y h <r>T- 9 V IVTZXWrth ft— \ Xt. MSX X'itZ Z £yJlffl A 

ma^r v*-?* 4 * £ L xim ix » it. w i < it 5 $*#,bs l t < « § v\ 
1.2 PSGCAT^-fc;* 

vlgro/^A^^b PSG tT#-fex1-|>fe*!){c, KTfc&^&i: "3 o*><?) BIOS 
jv— & y M ? ti X ^ £ t . 

• GICINI (0090H/MAIN) PSGo$U«Ht 

A* : 

Iti* : 

SIKSe^fi 1 ?. ^<7)B# PSG O^-V X 9 l±Hl 5 . 9 to j; 9 & fit US 



RO 




7 

0 


6 

1 


5 

0 


4 

1 


3 

0 


2 

1 


1 

0 


0 

1 


Rl 


0 


0 


0 


0 


0 


0 


0 


0 


R2 




0 


0 


0 


0 


0 


0 


0 


0 


R3 


0 


0 


0 


0 


0 


0 


0 


0 


R4 




0 


0 


0 


0 


0 


0 


0 


0 


R5 


0 


0 


0 


0 


0 


0 


0 


0 


R6 




0 


0 


0 


0 


0 


0 


0 


0 


R7 




1 


0 


1 


1 


1 


0 


0 


0 


R8 




0 


0 


0 


0 


0 


0 


0 


0 


R9 




0 


0 


0 


0 


0 


0 


0 


0 


RIO 




0 


0 


0 


0 


0 


0 


0 


0 


Rll 




0 


0 


0 


0 


1 


0 


1 


1 


R12 


0 


0 


0 


0 


0 


0 


0 


0 


R13 




0 


0 


0 


0 


0 


0 


0 


0 


R14 


l/Otf-r A 




R15 


I/O*- r B 





05.9 PSGUi?Z^(7)fflfflffi 



• WRTPSG (0093H/MAIN) PSG vfX^O?'- 

At) ■■ A<-PSGC0U y'X^tf 
E ^~Hr ts T * — $ 
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^5S|5 BIOSIC^SJlialilgCT'^-tzX 



tail ■ — 

• RDPSG (0096H/MAIN) PSG eo v -J <x 9 <dt'- 9 I 

At) : PSG <F>V : JX? #-§• 

• STRTMS (0099H/MAIN) 

A* : (QUEUE) <-+|SWagu£&3fifcMML 



List 5. 1 440 Hz tone 



WRTPSG EQU 0093H 

ORG 0B000H 
; program start 



LD 
LD 

CALL 


A, 7 

E, 081 1 1 1 IBB 
WRTPSG 


;Select Channel 
;Channel A Tone := On 


LD 
LD 

CALL 


A, 8 
E, 10 
WRTPSG 


;Set Volume 


LD 
LD 

CALL 


A.0 

E , 0FEH 
WRTPSG 


;Set Fine Tune Channel A 
;Data 0FEH 


LD 
LD 

CALL 


A, 1 
E,0 

WRTPSG 


;Set Coarse Tune Channel A 
;Data 0H 


RET 






END 
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1* PSGt^P&Jj 



1.3 1 YV*> K#- HCJ:3#«&£MI 

* V 7 Ktflt9 « L ON/OFF L ttit t n 3 i ^ri". 



b'-y h 7 



MIX 

T 



PPU-fx-hC (I/07 7 KUXOAAH) 



05.10 1 fc'y h^^> K*°- h 



1.4 1 M y Y W> K*°- hfi)7^-b7 

^ct) i b^y KrK- h SrT^-feXi" ifcfeK, #cfc^1~ BIOS f->**ffl*5<tTV> 

it. 



• CHGSND (0135H/MAIN) 



A* 



ON/OFF J^te (0 =OFF, 0«>4 = ON) 



AUyX^CO £ Aft-CKT)^— a— )],-$• h b*t*?> P iK — h^t^y h £ OFF fC 



IJX h 5.2 ^-fe'y I*t— :/0>S£ 



List 5.2 Read from cassette tape 

Set music tape into tape-recorder 

and run this program. 

Then your MSX will replay it. 



CHGSNG EQU 0 1 35H 

STMOTR EQU 00F3H 
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RDPSG 


EQU 


0096H 




BREAKX 


EQU 


00B7H 






ORG 


0B000H 






program 


start 




START : 


LD 


A , 1 


I mn t or on 




CALL 


STMOTR 




LBL01 : 


LD 


A, 14 


;register 14 




CALL 


RDPSG 


i i v.au I v j 




AND 


80H 


; check CSAR 




CALL 


CHGSNG 


; change SOUND PORT 




CALL 


BREAKX 


; check Ctrl -STOP 




JR 


NCLBL0 1 






XOR 


A 


;stop cassette motor 




CALL 


STMOTR 






RET 








END 
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2 * tiiz^^y^-yx.^ 

• 

2.1 tf-U-h 



& 45, BASIC CO X ^— h t&iz \%T-7 * )V \ "C1200 X— VWcfc ZtlX^tt. 





4# * 


1200bps 




2400bps 





«5.2 MSXOTtf-U- h 



tf-w- h Officii, SCREEN ^(7)^ 4 /«? ifcfi CSAVE ffr<fro82'<7 / -97: 

SCREEN ,,, <#-U- h > 

CSAVE <#-U- h > 

h >ii:W#i i>, 1T1200*-, 2 -C2400/K-) 

2.2 1 l£ >y f <D*tJ& 

AtB^^)**^^^ lt*7 hcor-^(±EI5.ll (?) J: i izimztitlr. ^VWX^ipKi CPU 0 
T-STATE h IXiktbhtl&tzdb, \ *A >^-7x^ XfNft^i-f^T^fiJ 9 

F*^A*?ill)h*7 Ff-^ii, fAfflA/Jh*^ > 9 —7 * 4 7sto1&- \ B (PSG 
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1200*- 



2400*- 



( 1 200Hz Xl;j&) 



(2400Hz X2;j£) 



(2400Hz Xl;j£) 



(4800Hz X2;J&) 



1 2983 T-states(833^sec) 

1 1491 T-states(417//sec) 

746 T-states(208/isec) 
| 373 T-states(104/^sec) 

1115.11 1 t:-y vnmtiL 



2.3 u*4 tomtit 

I'M h^T-^ fill] 5.12<7) J; 7^rh^y h ftffBMS tit t. X - h b^y h t L T " 0 " <F> 



LSB 



MSB 



0 


X 


X 


X 


X 


X 


X 


X 


X 


1 


1 



.12 1'<<f hOJM 
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2M tlizv h-f >?-7i-f X 



2.4 ^vfamm 

ESt ? ^ttz^cr, z t ft". D>^ 7 fiya-K7 7<T> 2 «!Ha*& *) , n y ^ y ^*(± ^ 

- ;wlK*^tl> 4 tW*WH*% t-Rffl S*i*t, tit, f-7° 'J - K u - Hi, 



*-u- h 






1200,-1-:- 


□ >^'^ 


2400Hz X 16000;J&(ift6.7#) 


va — h^^y 


2400Hz X 4000$ (iftl.7#) 


2400*- 


□ 


4800Hz X 32000 (ift6 . W) 


> a — b v ¥ 


4800Hz X 8000$ (ifal.7#) 



£5.3 ^v?<Dmtfi 



2.5 7 7"f JK7)7*-"7*y h 



MSX (?) BASIC l&1fc<7) 3 9^<^^v b7*— F^7 7 >f^*1^#- h LTv^-t. 



(1) BASIC T'^rX Y 

CSAVE^Tv<-f-f' J -fe-"/L£ BASIC Vu 77A(i, ^^7^--^>y M:L^^oTE 
iris, 7 7 ^Mm^7T^^7/H^7r^^T4(:^tbliit. 



6.7£J>_ 



10/<-f ^ 







OD3HX10f@ 













va-h 



BASICyn^TA 



oohx ?m 



1.7® 



7/\'-f h 



05.13 ^'ft l j77'f^7*-77F 
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(2) ASCII x + X h 7 7>[)V 

SAVE ^ f * T X 3- - -fe - r ? fL BASIC "7°n / fci OPEN #^ \Z I o T f£ h tl tz 

^a^ili-t. 7ri^> Kf±Ctrl-Z (1AH) t*^8*L*'t. Z<7)tzdb, 1AH £v*9tt£^ 



6.7fcl> 



10/ <-f h 



OEAHXIOfS 















7 7^^f< 











yp^y^ 1 



7-* 



Ctrl -Z(EOF) 



1.7» 



(3) vv>is7^-r;u 

BSAVE^-e-b-"/?/ifc^x>|g7r d^v^-^-y h iz Ltztf<z>XtZm$tlt 

7r^^f>fli ^3— h^y^ttfc, 7tI7F>X, IS7F1/X, ifffcTO7f>X 
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2* 2j1zy h-O^—^x-f:* 



6.7^ 



10/ W h 







ODOHXIOfi 













— \ 






























) 



I 














y 1.7» ' 


y 2>H \ ' 


' — nm — ' 


' — 2 /<4 h ' 





.15 75'Vl7r < f*<97*-7i)rh 



2.6 *-tr y h 7 7<iV<n7 ?-tzX 

#-fey |-7 7 ^^Tnxt4/;W:, JiTF<0 BIOS ;i^-f >* { fflI?/l-C^it. 
• TAPION (OOE1H/MAIN) OPEN 



A7J 

&7J 



g^T^CY 7 7/ = ON 

i;^7 7 ^ ;va*|Ell § fife * - h t , 7-?xijt^ f *ifc-fr*Ht'CKfe , t 
2>, &js, tMO&^liSSjh^Jta. 



• TAPIN (00E4H/MAIN) 1 'M h 

Xti : 
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If? 5 35 BI0SIC£3J§]ffl;£S©;P?1zX 



• TAPIOF (00E7H/MAIN) CLOSE 

• TAPOON (OOEAH/MAIN) «£ftlOPEN 



A* 
tiJ7j 

mi 



^#^-7B#CY 7 7/=ON 



• TAPOUT (OOEDH/MAIN) l^M h^##ttt 



A73 
Wiftl 



ftHr»7l*CY 7 7/=ON 

A u x x ^ to ft § £ r - 7° ( c # § jx tf . 



• TAPOOF (OOFOH/MAIN) tliiA CLOSE 

• STMOTR (00F3H/MAIN) 

A7J 

fcb7j 



A«-i6ffr7)fg5E (0=flt±, l = jgft, 255 = aSiSW^J8fc1-i)) 



iitfecT) BIOS ZmmiXt-t-y \-7y l!V<F> READ/WRITE /U--f->*f^jft1"S*, 
"*< *Rtti:i&f££*-f K, fztfUtith READ itzltWRlTE <7)&lzW±.t & X i tcLT < fcf 
?v\ fz.tx.ii, T—-ffrhT—f ZW.fr&A-tctfhZnY—?* CRT U*^?**: 0 1** t, 
READ x 7- 9 it. 

h 5.4(c BIOS ^-fv^ffflLfcfv^T'D/^A^^Ut. 
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List 5.3 



Cassete files 



Set cassette tape into recorder and run this program. 
Then the all names and atributes of the programs 
in that tape are listed out. 



CHPUT EQU 
TAPION EQU 
TAPIN 
TAPIOF 



START: 



LBL01 



ERROR: 
LBL03 : 



CRLF: 



EQU 
EQU 



00A2H 
00E1H 
00E4H 
00E7H 



ORG 0C000H 
program start -- 



CALL 


TAPION 


; motor on and read header 


LD 


B, 1 6 




LD 


HL, WORK 


;work area address 


PUSH 


HL 




PUSH 


BC 




CALL 


TAPIN 


;read a byte of data from tape 


POP 


BC 




POP 


HL 




JR 


C, ERROR 


;set carry flag if read error 


LD 


(HL) , A 




INC 


HL 




DJNZ 


LBL01 




LD 


HL , F I LNAM 


;wr i te file name 


CALL 


PUTSTR 




LD 


HL,WORK+10 




CALL 


PUTSTR 




CALL 


CRLF 




LD 


A, (WORK) 


;check file attributes 


LD 


HL, BI NFI L 




CP 


0D3H 


;check binary file 


JR 


Z, LBL03 




LD 


HL, ASCFI L 




CP 


0EAH 


; check asci i file 


JR 


Z,LBL03 




LD 


HL, MACFI L 




CP 


0D0H 


; check machine code file 


JR 


Z,LBL0 3 




LD 


HL , ERRSTR 




CALL 


PUTSTR 




CALL 


TAPIOF 




RET 






put CRLF 






LD 


HL , STCRLF 




CALL 


PUTSTR 




RET 
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% 5 35 BlOSIC^^iZZ^S^^-tzX 



; p U t string 

PUTSTR 



LD 


A, (HL) 


;get a 


character from 


s tr i ngs 




CP 


•$• 


; check 


end of strings 






RET 


Z 










CALL 


CHPUT 


; wr i te 


a character to 


CRT 




INC 


HL 










JR 


PUTSTR 











FILNAM 
ASCFIL 
BINFIL 
MACFIL 
ERRSTR 
STCRLF 



strings data 



DB 
DB 
DB 
DB 
DB 
DB 

WORK AREA 



'FILE NAME :$' 
'ASCI I FILE* ,0DH,0AH, 
'BINARY FILE' .0DH.0AH, '$* 
' BSAVE FILE' , 0DH , 0AH , '$' 
'TAPE READ ERROR ', 0DH . 0AH , 
0DH , 0AH , '$' 



WORK: 



DS 
DB 

END 



16,0 
'$' 



;end of strings 
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#5$**$ *. I) i ? K £ 0 , VkWl fc li ^^flSW C^OiU. MSX 2 CO * - iff - 

MSX Tli r- 9 tfi'J? L S 4r S SfcS- t * 9 * 1". 

3.1 *-ie?y 

MSX <0*-#- K<0E?I|J±, ^ic^li JIS MWBIitti 0 , #-N± JIS g¥ffi?iJ tl 
-f-WJWBB^fl * * > i 0 «3 0 * i. -C v-> * f . fc^U s °$£ «t &i£SI±^XT 

AjBttAC t* % <b oB5l*«J«*i!W>rc^ & «W"C* 9 , V - 7 x U T KAN AMD WflL"ett* 

• KANAMD (FCADH, 1) *-E?i| (0 = i+^E?iJ, 0 £01-= JIS EH) 

3.2 ^-X^-f^ 

MSX (±0 5.16(7) J: 3 7 h IJ ?x^tv>lit. ? F 'J 7 X StU^S d b lz 

f. ij ^xwxJftXi, flee?) BIOS /I— f-v^ffl^ttf^ii". 

• SNSMAT (0141H/MAIN) *— «• h ') ?xtf>»Jgfr*>«AttlL 

At) : A+-m*tot*—? V n 9x<ry^ (0 -10) 

: 0 5.16*)*— ^ h ij ?xco Hf £*B5£U **)#S8£ A u ^;t£t. 3tfOB#, 
■Cv^ft tfy "0", W2tiX^%^*-lztt&1-&V-y hit 
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MSB 


6 


5 


4 


3 


2 


1 


0 


LSB 






& 


% 


$ 






! 






0 


7 ± 


6 £ 


5 ^ * 


4 7K x 




2 E < 


1 0 7 


Oil 








■f 




X 


0 




T 


y 





+ 






1 






) 


( 


; * 


[ o' r 


@ 


¥ R 








81 


^E 


□ 






u 




* 











? 


> 


< 




* 




A 


_♦ • 








] • J 




h 


it 


> 


5 


9 


3 







J 


1 1 




GH 


F + 


E r 


D h 


C L -y 




7 


"7 


V 


-tz 




7 







R H 
















4 


Q 


P 7T 


0 


N -v 




L + 


K 








* 




•V 


ZL 




A 



Z 




X X 


W 


v -J- 


U 


Ti 






y \ 


9 




T 




n 







F8 


F7 


F6 




CAPS 


GRAPH 






6 


F3 


F2 


Fl 


LOCK 


CTRL 


SHIFT 



7 


RETURN 


SELECT 


BS 


STOP 


TAB 


ESC 


F10 


F9 












F5 


F4 





i 


r 




DEL 


INS 


CLS 


SPACE 












HOME 



[TEN KEY] 



4 


3 


2 


1 


0 


option 


option 


option 





10 




» 




9 


8 


7 


6 


5 



135.16 *-7H^ 
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3* +-7K-K--i / >5 7 -7i-rx 



List 5.4 scan key-matrix and display it 



CHPUT 
BREAKX 
POSIT 
SNSMAT 



SCAN: 
SCI : 

SC2 : 
SC3 : 



SC4 : 



EQU 


00A2H 


EQU 


00B7H 


EQU 


00C6H 


EQU 


0 1 4 1 H 


ORG 


0B000H 


urogram 


start -- 


LD 


C,0 


LD 


A,C 


CALL 


SNSMAT 


LD 


B,8 


LD 


HL , BUF 


LD 


D, V. ' 


RLA 




JR 


C , SC3 


LD 


D, '#* 


LD 


(HL) ,D 


INC 


HL 


DJNZ 


SC2 


LD 


H,05H 


LD 


L.C 


INC. 


L 


CALL 


POSIT 


LD 


B,8 


LD 


HL, BUF 


LD 


A, (HL) 


CALL 


CHPUT 


INC 


HL 


DJNZ 


SC4 


CALL 


BREAKX 


RET 


C 


INC 


C 


LD 


A,C 


CP 


09 


JR 


NZ.SC1 


JR 


START 



BUF: 



work area - 
DS 8 
END 



; C : = 1 i ne of key matr i x 

;Read key matrix 

; HL := buffer address 
; Check bit 

;store *.* or ' #' to buffer 

;x := 5 
;y := C+ 1 

;set cursor position 

;put out bit patterns to CRT 



;check Ctrl-STOP 
; 1 ine No. i ncrement 
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BI0SICct5/SliagK©P^-feX 



3.3 X$<D\tl 



[GETPNT] / CHGET;U— 

I GETPNT (F3FAH, 2) 




[PUTPNT] / &C*-^#-K«W£4lfcW \ 

£^tfA*i&B£*&-t 

PUTPNT (F3F8H, 2) 



KEYBUF (FBFOH, 40) 



5.17 'J >*'JR<Z>*-*- KA7 7 7 



V' < *yyT£mmitz*-\tjto±vzhizM&thmi&t:n^tz bios 

• CHSNS (009CH/MAIN) K^. y 77^»9'«fi y> 

A2j : 

«fl& : #— ~7 7fc-X^tf^X^hfr}f ifriW^i. K'^Vr j&fffiT 1 * 

MZ7 7/^it^), 

• CHGET (009FH/MAIN) ^it-Fv< 7 7 7 Hli¥A* 

A^3 : 
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3* *-tK- hW>*— 7, 



TI±mT^e+ij3'9t?*l>. dc09*>, SCNCNT £ REPCNT [4 CHGET JU—i-^M, 
7 - ^ x ij z 



CLIKSW 


(F3DBH ,1) 


*U v7=g (0 =OFF, 0&*r=ON) 


SCNCNT 


(F3F6H ,1) 




REPCNT 


(F3F7H.1) 


*~ h 'J v-YHtbtW&n 8M»i50) 


MODE 


(FAFCH ,1) 


P— V^*f-aaft^- K (H5.18#BR) 


CSTYLE 


(FCAAH ,1) 


#-v;uo^ (0=B 0i^r = _ ) 


CAPST 


(FCABH.1) 


CAPSu> y ? (0=OFF,0feW = ON) 


KANAST 


(FCACH.1) 


^fn 7 ; (0 =OFF, 0J^ = ON) 



MODE (FAFCH) 



b7 


• 


• 


• 


• 


b2 


bl 


bO 



VRAM^ifi 



_T 0 
L 1 : 



• KILBUF (0156H/MAIN) 

A* 
a* 



_T 0 : V-btfK*- K 

05.18 n-^a-HE**- KOlSbl 

3— hv<y7 7££fc+* 



List 5.5 


get key code 
















this routine dosen't wait key hit 















CHSNS EQU 009CH ;check keyboard buffer 

CHGET EQU 009FH ;get a character from buffer 

CHPUT EQU 00A2H ;put a character to screen 

BREAKX EQU 00B7H ;check Ctrl-STOP 

KILBUF EQU 0 1 56H ;clear keyboard buffer 
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REPCNT 
KEYBUF 



EQU 
EQU 



0F3F7H 
0FBF0H 



ORG 0B000H 
program start 



KEY: 


CALL 


CHSNS 




JR 


C , KEY 1 




LD 


A, 1 




LD 


(PEPCNT) 




CALL 


CHGET 




JR 


KEY2 


KEY 1 : 


LD 


A, ' 


KEY2 : 


CALL 


CHPUT 




CALL 


KILBUF 




CALL 


BREAKX 




JR 


NC , KEY 




END 





;time interval until key-repeat 
; keyboard buffer address 



CHGET &fer>tzV7)\,54 lx*-\-h 

; check keyboard buffer 



;not to wait until repeat 
;get a character (if exists) 



;put the character 
;clear keyboard buffer 
;check Ctrl-STOP 



• CNVCHR (OOABH/MAIN) /77^ 7 m^I 

A* : A-i?3- ¥ 

CY79^=0FF (A*l±/77^ y ?^<yr,<4 KJlHtfofc) 
CY7 9^=0N, Z7 7/ = ON (A*(±^9VW y ?X¥%<7)X*mk$tltz) 
CY7 7/ = ON, Z7 9^=0FF (XtJimt^X^^T^m^il^i^tz) 
mm : CHGET comt^O CNVCHR ^fftSi, /77^ v ?^{±05.19<jb J: 7 «r 1 

li/77f7^7^M F (01H) h c^piJW^^- KjC^f it **:*>:*: 

• PINLIN (OOAEH/MAIN) lffA* 

A* : 

ft* : HL «- F55DH 

[F55E] ^-K-flLffX^m (fr*l±00HT^3Jl£) 

CY V 7 STOP Ti&T L fc*^ = ON, RETURN L fc*£ = OFF 
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ft 



ft 











0150H 


U) - 


50H 


0141H 


(B) 




41H 


0151H 


(E9) - 


51H 


0142H 


(*) 


-> 


42H 


0152H 


(B)- 


52H 


0143H 


(*) 


-> 


43H 


0153H 


(ffl) - 


53H 


0144H 


(*) 




44H 


0154H 


(ffl) -> 


54H 


0145H 


(£) 


- 


45H 


0155H 


(ffl) -* 


55H 


0146H 


(±) 


-* 


46H 


0156H 


(CD) -* 


56H 


0147H 


(0) 




47H 


0157H 


(B>- 


57H 


0148H 




— > 


48H 


0158H 


(ffl) -> 


58H 


0149H 


(R) 




49H 


0159H 


(ffl) - 


59H 


014AH 


(^) 


— > 


4 AH 


015AH 


(ffl) - 


5 AH 


014BH 


») 




4BH 


015BH 


(ffl) - 


5BH 


014CH 


m 




4CH 


015CH 


(□)- 


5CH 


014DH 






4DH 


015DH 


(*) - 


5DH 


014EH 


m 




4 EH 


015EH 


(40 - 


5 EH 


0 14FH 


(77) 




4FH 


015FH 


WO - 


5FH 



05.19 y77^y^J#(D3-K$»i 



m- XtHtzXTWZyJ >'<••/ 7 7 BUF(F55DH) fcfcttta. ^^A^sttciiX ? 'J 
-Vif-f v h<7)-t-^Tc7)#tg* f *?il-C"*)i». RETURN *-ifcl± STOP 



BUF 
LINTTB 



(F55DH, 258) ttJU^mZ il& 7 7 v 7 r 
(FBB2H, 24) #S6^J Iff** ±Wfr<7>«*ft-C*>JltfOOH 



• INLINE (OOB1H/MAIN) 

A73 



pinlin t m t 

PINLIN /W-f-vfcWHiK:, 7 4 ^7? BUF(F55DH)jzt&tttS. 

fcfcfU Zibhli^— t> gift ffl j&&<7)#— V'M&SJ: 9iiiI^#{±A;foS*i&v\ 
O^v^ U ;* h 5.6 
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% 5 SS BIOSIC^^JSiS^aCD^^IZT, 



>; ^ h 5 . 6 INLIN £PINLIN(7)jI^ 



; List 


5.6 


INLIN and PINLIN 


CHPUT 


EQU 


00A2H 


INLIN 


EQU 


00B1H 


PINLIN 


EQU 


00AEH 


KILBUF 


EQU 


0156H 


BUF 


EQU 


0F55EH 




ORG 


0B000H 



program start 



LD 

CALL 
CALL 
LD 

CALL 
LD 

CALL 
CALL 
LD 

CALL 



HL , PRMPT 1 
PUTMSG 
INLIN 
HL , BUF 
PUTMSG 

HL.PRMPT2 
PUTMSG 
PINLIN 
HL, BUF 
PUTMSG 



;put prompt message 
;use INLIN routine 



;put prompt message 
;use PINLIN routine 



RET 

put a string 



PUTMSG: 



LD 

CP 

RET 

CALL 

INC 

JR 



A, (HL) 
•$• 

Z 

CHPUT 
HL 

PUTMSG 



string data 



PRMPT I: DB 
PRMPT2: DB 

END 



0DH , 0 AH , 'INLINE' 
0DH , 0AH , 'PINLIN^* 
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3.4 77>^'>a> + - 



FNKSTR (F87FH.16) 
+ 10H (F88FH, 16) 
+ 20H (F89FH, 16) 
+30H (F8AFH, 16) 
+40H (F8BFH, 16) 
+ 50H (F8CFH, 16) 
+ 60H (F8DFH, 16) 
+70H (F8EFH, 16) 
+ 80H (F8FFH, 16) 
+ 90H (F90FH, 16) 



F 
F 
F 
F 
F 
F 
F 
F 
F 
F 



1 *-<nimmmL 

2 OgiUBWft 

3 ^-co^mmmm. 

5 *-<7)immmn. 

6 ^r-W^Sfflfli* 

8 (Dimmm. 

9 *-<7)7£.mmmm 
io 



loWVTV^aV^f-^fti, ^fI^fL<7)fItt(3^»$tl^*^iJ^' [KEYBUF] (C 



• INIFNK (003EH/MAIN) 

A* 



77>^a > ^-^teH^ BASIC X?- I- NfWfS^fcMI". 



3.5 tlJiJiA^4 3 <7)STOP+- 

3 . 3 T"t£HS L fc 1 Tfc* A jJ ;u— * > CHGET |±, £ CO frW ? ffC v> & ^C0*ljir £ * A ^ll 

? 4 -7*1 ») 2 tlX T"!±, if ^ & * $ ilT v -> T t, Ift^fX h Z. t **T # £ 

L*'L, ZfcK&^S BlOS/w-f- >£1£ffl-f£ t, ffl ') Ji^* f *±5 tlX ^ &±#£--Tt, 
CTRL ^-+STOP ^f~**}f#it-Cv^^ t S-^Tiii-. 
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m 5 35 BIOS led: Siiffl^acDP^-lzT, 



• BREAKX (00B7H/MAIN) CTRL + STOP mm 

Xi3 : 

OitJ : GTRL+STOP ibm$ tlX^tUi, CY7*7^=0N 

ttflg : *+-X**:/*frV\ CTRL STOP *^W#te#SitTV^ft^a*^1l|Jg't*. 

LPi^-^ff ZtlX^tllX, CY7Wrt^yMT!li. CTRL + STOP 
SftT^fcltfiHT, CY77 44 0 " fc U -fey h LTMS. £ f)jy—* vli, fH 0 i&^St 
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4.1 • *f >f-7 x.4Z(Dm 



BIOS i: BASIC (c J; 9 , 7*U Vf fn^ig.— \ £ L"CV">2>tf) 1 C§Mi L-ii". MSX (±*lf&lc «fc 0 
8 t*«y M^i^^it^hti BUSY t STROBE ff#K J( Fyx-^Ktr') > 

^Irft^tit". n^^^irf ia»{c5Ertf,n-C^*t(T>7x /— /H41TV, Will / 7). 



7'J • -f >^-7x-fX 



® 


©(D©(D©® 






@ 


@ 


.12, 


@ 


a 


(D 


8 







STROBE 




7-9 ( 


® 


BUSY 


® 


GND 



X 


X 


X 


X 


X 


X 


X 


X 



strobeco" -er-f&to) 



ZT 



I/O*- h (90H : WRITER) 



I/O*- h (90H : READf$) 



0 : yj >^ READY 

1 : >*BUSY 



1*15.20 y«J <0*-7x>(X 



293 



5 g|3 BI0SCd;^ajlit©7i7-fe7. 



4.2 MSXtt^yj >^^(7)i±l^ 

Msxf±ii^rij Msx^iiffltc*^-r-§.i>i-^T<7)^^y 7^^en? : 'C-#, 

Kn=01H~lFH l:ffllt^/7 7-( - y 9*^7?? (H, -A, * ) fc, /?7^? 

(01H) <Otl(c.40U+n Kfcfitfrf-* £ fcfcJ^-CflJ^WC 

t. Msxi±iiwru y^ij, *sr< h, *5.4 tsttHifli.- Yw&mx-z ttm 

MSXi±ffi<r)7°>) > flzikftZ^t&tztblzli, ODH t OAH imiXthtj I X < t> (MSX 
ttltT-^v^ro y^fctt, ODH <7>*-CSMTl-£*l«iAa). t* 7 F • 4 t-Vft^'ftn tcf±, 
ESC+"Snnnn" (nnnn Iil0jt4lff<7)3&^) i v> 9 jcx *r~ 7°« x— > Xc7)f£|i, nnnn'-Mhc?) 
T"-^$-ai7jL*t. fct'L, MSX l±*7lStg£&fc&vv7*U >?r>tz*>lz, 9Tzi- K(09H) 
Ml»X-<-X3- K (20H) (c^L-Cr'J >^(;Bi>«ltl^* 
£^T-3-tL*v>4-r. 09H i^-)fit^#ti>h"v h • < ftxKt&^fcli, fc<7)<7 

• RAWPRT (F418H, 1) ng-tf 00H £ b Jf ? 7 x-<- | 00H W 





m m 


OAH 


7 O • "7 *f — K 


OCH 


7*-A • 7<- K 


ODH 


+ t'J7y • U?-> 


ESC + "A" 




ESC + "B" 


^7 7 < * ffl<7> & *tH Hi ( *tIB)<7) P£ Htffc < ft* ) 


ESC + "Snnnn" 





^5.4 y;>-^^j^3-K 
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4^ ^U>5'-f >^-7i-f7v 



4.3 MSXft^fet^yj >$^<Dftt) 

ATLii. Witt, *f*i-&ft>¥'C£Xi>, £Afe**^f im¥* t* * £ V» 3 ') V ^ *»HR 
fitCCi". MSX(c(±, ^^.t^^yj ■yfi<?>tztblz, Uh&%*ti?*i-fc&&lX}ht!t&WiM 
tfhV&t. BASIC *>b(i, SCREEN ^co^ 5 ^°7/-^T"^Li-tA { , 
7 x 'J T # & £ t C H o T | "STtgT't. 

• NTMSXP( F417H,1) rt#a*00H frfetf, tAfc**«r* 00H « 

4.4 yj ><9<?)T?*.7> 

• LPOUT (00A5H/MAIN) 

&7J : g-fim7B#CY 7 7/ = ON 

• LPTSTT (00A8H/MAIN) 

A 73 : 

0Z77 ra< o a b (i'7° 'j y 9 inm^mTh o , a v =?x 9 & 0 -c-a»o Z7 7 ra* 1 * 
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#5 5 35 BI0SCJ:SMIi2^K©7'^-fe7. 

• OUTDLP (014DH/MAIN) 

At) : Al/y*X^tf3- K 

ttflg: Al/yXn-^Lfct*^7 , i] yflzthtl-th. LPTOUT JU—j-> k<®fflM&tefc<7) 

■ TAB =i- KI±fflS-t-aiH»«0X-<-x£7'U > m-s. 

■ IMTLfeM, Device I/O error £ fr^-Cjgo T < 
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tK — hBtv>-2 2o<^8t'7 K AiU#jK— h ZW^X^tir. MSX 2 ootf- h ^-r/Lffl 
'« K/u3r i?<?>mWi t &>T- fc#OT L t>> £.1" (05.21). zcotmA&ljj 

4 x icsn ? n s #«o#st±, * n, m#ffl<^ bios f- > ** rom a k jb* s fi-c * 9 , 




/I-:- hA : b0~b5-\ hB : b6^ 
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m 5 SB B\0S\Z£%mVl£W.(D-7?iz^ 



5.1 *°-K0«fig 



#- hA(PSG#14) 



b7 


b6 


b5 


b4 


b3 


b2 


■ 

bl 


bO 



_T 0 : K 
L 1 : K 



liJisse^ijT** 



*-hB(PSG#15) 



b7 


b6 


b5 


b4 


b3 


b2 


bl 


bO 



AtftfK > * - ? x >r * 2 (7)®sas^(z««g 



_T 0 : h 
L 1 : h 



AC7)bO~b5^>/LfflAtiJ^O^-7x-rx2 £&$tc 



0 : *1-^-VWr^>7£S~J 

1 : «^-%-Kmc9>^WT 



EJ5.22 PSGCT)*'- hAt*°- hB0)#flg 



5.2 J?3^fX70^fffl)i 

yD/7A^ittii^#It5i, i? s 4 4 y ?<7)T f-bXli^lt 9 BIOS 
LXfti J^'SIt L J: 3. 
^3>fXf>( >y ? £7 ?*x^ ETFte^-J" BIOS f-VjWBJeSiK/O** 1". 
£flfe*>fl>~f>tt BASIC <r> STICK Wlk*? STRIG M&t ttimi^mtZW^X^ h 
h<r>X\ i? 3 A xf a y ?JiWc#— v;i^e— ^x^— X'<— ^)«ttS: 'J 7;u^ 4 a fifths 
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5* ^fflAtB^-fV^-^x-YX 



• h U#A 

• h U# B 



5.23 ^a-**^ -y^lUSffl 



• GTSTCK (00D5H/MAIN) 



3 >f XT4 7 /^W^ft L 



A* 



A^ydXf^ >y ( 0 =#-7;i^-, 1-2 = V 3 4 XT >f v 9) 

iftoy 3 A xr >f 7 9tTz\it — VJU* — co^m^A^P^^iZT&i-.^lt BASIC 
<r> STICK B8«ct III tT**>S. 



• GTTRIG (00D8H/MAIN) 



A* : A<-r 'Jtf,* (0=X^-X'<- 1-2 = h U^Mt^y) 

HI* : A^b y<r*^VifcliX-<-X^-0«« (ffi- = 0FFH, K1- = 00H) 

If ? ttT v> OFFH, ff 0 

UX H5.7 *>a>rxx-r >y*<7M£ffi>£ 



List 5.7 Joystick and trigger accsess 



CHPUT EQU 

BREAKX EQU 

GTSTCK EQU 

GTTRIG EQU 

ORG 



00A2H 
00B7H 
00D5H 
00D8H 

0D000H 
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% 5 £[5 B\Q$ \Z&%mm$£Wt<D72tt 



program start 



STICK: 


LD 


A , 1 


! choose joystick 1 




CALL 


GTSTCK 


Iread joystick status. 




LD 


( WK1 ) , A 






LD 


A , 1 


I choose joystick 1 




CALL 


GTTRIG 


;read trigger status. 




OR 


A 






JR 


Z, STCK1 






LD 


HL, WDON 


; t r i gger ON 




JR 


STCK2 




STCK1 : 


LD 


HL , WDOFF 


;trigger OFF 


STCK2 : 


CALL 


PUTSTR 






LD 


A, ( WK1 ) 






OR 


A 






JR 


Z , BRKCH0 


;no use joystick. 




LD 


C,0 




STCK3 : 


DEC 


A 






JR 


Z.STCK4 






INC 


C 






JR 


STCK3 






C 1 A 

oLA 


C 


; C : = C* 1 6 




SLA 


c 






SLA 


c 






SLA 


c 






LD 


B,0 


^Accounting Strings data 




LD 


HL, WDSTK 






ADD 


HL , BC 






CALL 


PUTSTR 




BKKCH0 


LD 


A.0DH 


;put carriage return 




CALL 


CHPUT 


;code := 0DH 


BRKCHK 


CALL 


BREAKX 


J break check 




RET 


C 






JR 


STICK 






put strings to screen - 




PUTSTR 


LD 


A, (HL) 






CP 








RET 


Z 






INC 


HL 






CALL 


CHPUT 






JR 


PUTSTR 




WDON: 


s tr i ng 


data 




DB 


•Trigger ON: 


$ • 


WDOFF: 


DB 


'Trigger OFF: 


$' 


WDSTK : 


DB 


'UP only 


* ,0DH,0AH, '$' 




DB 


'Up and Right 


' , 0DH , 0AH , '$' 




DB 


'Right only 


' ,0DH,0AH, *$• 




DB 


'Right & Down 


' ,0DH,0AH, •$* 




DB 


'Down olny 


* ,0DH,0AH, '$' 




DB 


'Down and Left 


* ,0DH,0AH, '$' 




DB 


'Left only 


' ,0DH,0AH, '$' 




DB 


'Left and Up 


' ,0DH,0AH, 


WK1 : 


DW 


0 






END 
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5^ ijifflAaj^-rv^-^xfx 



5.3 /s°K;K7)^ffl>4 



® [>o 



+ 5V ■ 




150KQVR 



0.04//F 

HH 



-c 



CLR 



LSI23*g^n n P 



-(T) /2, 3, 4, 6, 7\zn\,Xb\ 



-10/is~3ms- 



.24 /<K;Hl]3§ia 



n° F^^T^xtS/:^ BIOS /u-f- > £2fc{c:^ L * 1". 



• GTPDL (OODEH/MAIN) 



A*! 

mm 



A<-'nvi/## (1~12) 
A^n"/K7)lfeft (0-255) 

A i/ v x * -cJ&Je L fc ^ K ;kt)#S8 * IK, £ A v s* x ^ (cig t. 
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IS 5 SB BI0SEd;5J9ffl£il©:Pi7-t27. 



JU, y-i -vvx, 1-7 7?*-^ h) (±i — co BIOS 

• GTPAD (OODBH/MAIN) #«Ath^«gcor ?-tx 

A* : A«H£SID (0-19) 
til* : A«-lfi«]Ofi|$ft 

t± BASIC <0 PAD BSiSct i-otz< mt?*>&. m>¥ "XXXI" li, «UBAib7M>*-7 
x-f xilCSILt "XXX" co^5T&-?> d £ ZMMtl. fflmz "XXX2" iiiFLfflAfch 
* 4 > ?-7 x ^ x# 2 L i <r>x-h h . 









0 




/ \^JHCtto T I ^fttf 0 F F H , I ^ ( t ft(£ 0 0 H 


i 




Xil^(0~255) 


2 


YJiM£(0~255) 


3 




^^>^¥^nTi^n(i'0FFH, i^t-mtfooH 


4 
5 
6 
7 






8 




OFFHT*tl(ff-^(i^, 0 0HT-&ft(»#j 


9 




XM^(0~255) 


10 


YM#(0~255) 


11 




'y^/j^ftT^ftte'OFFH, UWfttfOOH 


12 




OfeC 0 F F H fciSI" ( <7)^*C«ffl ) 


13 




XH*I(0~255) 


14 


h^y^-JUl 


YM *I(0~255) 


15 




OfttC00H^jSt*(il*l*) 


16 






17 


v^^2, |:7zC2 


[5] _h 


18 


b 7 -y 2 


19 







j&l : 7-f h^>(7)/£^(A=9, 10) (A =11) (7)^(2, A = 8 £ LTBIOS£=)-;UL;fz£ £ IIJ^HItc 

^oA^n^r^, ^(7)^^^offh(7)^(Z(7)«^, ffec7)fi^<^^ t u i) £ r. a =8 £ ltbi os £ ;u 
Lrz^m^ooH^ii^ii, • : ec7)^{z^bn^ii^fs^^'r v^^^^^ft^-e-A,. 

>3E3 : ^9^^h7-y^^-;K7)M^fI^^)?,ii^, £f' A7J^#C7)I1 -JU(A = 12 £ tzl*A = 16) 

fa^B^iiT^^PRU'j^ < thmnmm-ttA,. At>w^hmmm<n\t) $T^z>&wu±{zmffl 

>3E4 : 7^^i/;(^ 77 7^-;K:^TL^ ^ 7^?>(7)ms£f#£^tf)(Ili, " <7) GTPAD JU-f- >T(i 
fc<, GTTRIG( 0 0D8H/MAIN) £f$oT < t£$l\ 

m$.5 GTPAD<7)BIOSTi# btl*1f& 
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5* awaxttaH >^-^x^x 
u x h 5 . 8 ? v <*)i><Di&m m 



; List 


5.8 


touch pad access 






BREAKX 


EQU 


00B7H 






GTPAD 


EQU 








WRTVRM 


EQU 


004DH 








ORG 


0B000H 








program 


start 






PAD: 


XOR 


A 


; check sense 






CALL 


GTPAD 








OR 


A 








JR 


NZ.PAD1 








LD 


A, 3 








CALL 


GTPAD 


; break check 






OR 


A 








RET 


NZ 








JR 


PAD 






PAD1 : 


LD 


A, 1 


;get X axis 






CALL 


GTPAD 






SRL 


A 


;A := A/8 






SRL 


A 








SRL 


A 








LD 


(WORK) , A 


;reserve X axis 






LD 


A, 2 


;get Y axis 






CALL 


GTPAD 








LD 


L , A 


;HL := Y data(0-255) 






LD 


H,0 








LD 


C,A 








LD 


B.0 








ADD 


HL , BC 


;HL := HL*3 (HL:= 0 


-767) 




ADD 


HL, BC 








LD 


A , L 








AND 


1 1 100000B 








LD 


L , A 








LD 


A, (WORK) 








ADD 


A , L 








LD 


L. A 








LD 


BC, 1800H 


; VRAM start address. 






ADD 


HL , BC 








LD 


A.2AH 








CALL 


WRTVRM 


;write VRAM. 






LD 


A, 3 








CALL 


GTPAD 


; break check. 






OR 


A 








RET 


NZ 








JR 


PAD 








work area 






WORK: 


DW 


0 


; work 






END 
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m 5 m B\0S\Z&Zm&£W(D7>C1Z^ 



i LIS! 


R Q 


uouse and track 


ball accsess 


PTP A n 
L 1 r AU 


cni i 
bwU 


u v UdM 




WK 1 V KM 


tyu 


tt kJ 4UH 




KU V KM 


tlqJU 


a a a a u 
W 0 4 AH 






cni i 


CICIR7U 






ORG 


0D000H 




* 


pr ogr am 


start 


-7^-7 ± l ^ ...a-^ ii -n 4t n=> i -f_ i - * * * ^^.-j- x 
V 7 $ 7- U h7 77^ — ^ C }b /E L 7-1±/.lKI- * ^^7^9 0 


TPCT • 
1 CJ 1 • 


C A 1 1 

LALL 


\1 A r»P 

V AUK 


» rut oia data . 




LU 


A . 1 WKULD J 






LALL 


\i)PT WPM 

WK 1 V KM 






LU 


A 1 o 
A , 1 Z 






CALL 


GTPAD 


;Request mouse/track ball data. 




LD 


A, 1 3 






C A J 1 
LALL 


rf~T PAH 

o 1 r AU 


• Do o/J V ■ 1 1 1 

. Kead a va i . 




LU 


( l.JL'VV7 A 1 ^ A 

I WKA V AL J , A 






LD 


A, 14 






CALL 


GTPAD 


; Read Y va 1 . 




LD 


( WKYVAL ) , A 






i n 


A » I wl\A ) 






LU 


R A 
D * A 






i n 

LU 


A i \ WIS. AVAL ) 






ADD 


A R 
H i P 






TP 




» A \ D : 




JR 


V~ « 1 LJ 1 D 1 






AVJr\ 




• Y- Ct 
i A- XJ 




JR 


TEST02 




TCCTfl 1 • 
1 LJ 1 V I • 


Lr 




» A / O 1 f 




TP 


L , I to I 10 £ 






LD 


A, 31 




TEST02 : 


LD 


( WKX ) , A 






LU 


A t \,W\J \ 

A , ( WK Y ) 






LD 


B , A 






LD 


A, (WKYVAL) 






ADD 


A , B 






Lr 


Z 40 






JR 


C, TEST03 






XOR 


A 


; Y=0 




JR 


TEST04 




TEST03: 


CP 


24 


; Y>23 




JR 


CTEST04 






LD 


A, 23 




TEST04 : 


LD 


(WKY) , A 






CALL 


VADR 






CALL 


RDVRM 


; Read old data. 




LD 


(WKOLD) , A 






CALL 


VADR 






LD 


A , 2AH 






CALL 


WRTVRM 


; Put cursor ( "*" ) . 
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5* >/LfflAfcfci*K>£--7i-r* 





CALL 


BREAKX 


; Break check. 




RET 


C 






CALL 


WAIT 






JR 


TEST 




VADR: 


LD 


A, (WKY) 


;Make SCREEN Address. 




LD 


H. A 


; From X,Y axis on WORK ARIA 




LD 


i a 
L ♦ 0 


» i o ml r eg . 




SRL 


H 






RR 


L 






SRL 


H 






RR 


L 






SRL 


H 






RR 


L 






LD 


A, (WKX) 






a nn 
ADD 


A t L 


» I*OZtA 




LD 


UA 






LD 


q f+ 1 Q CI a LI 

BC , 1 O0 0H 


» VKAM start aaaress . 




ADD 


HL, BC 






RET 






WAIT: 


LD 


A,0 


;WAIT routine 


WLP1 : 


INC 


A 






LD 


B , ( I X + 0 ) 






LD 


B, ( I X + 0 ) 






LD 


B, ( I X + 0 ) 






JR 


NZ,WLP1 






RET 








data -- 






WKX : 


DB 


10 


;X axis 


WKY: 


DB 


10 


;Y axis 


WKOLD: 


DB 


0 


;Character code on (X,Y) 


WKXVAL: 


: DB 


0 


;X variable. 


WKYVAL ! 


: DB 


0 


;Y variable. 




END 
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CLOCKS 



MSX 2 [± CLOCK-IC * ffi^t B#ft#tg £ Hil L T to £ t. Z<nlC l±/<-/ f 'J '*••/ 97-/7° 
»?n-C^4^ft<7)RAM £, MSX2Ti±CLOCK$gg<7)ti;W= PASSWORD *>KSfe*X*- 

6.1 clock-ic <nmt 



• clock mm 

• r #, H< B, WB, B#, ^, t>j ^i^^zift^iii.u^t:*|i>. 

• TJ~JK*mZimLX&< t, CLOCK *^c7)jttc-gcL^B#^-t*ff-f-*%±i-S. 

• T7-Afl#aiJ(i r XX B XX B# XX cr>mtLTWC7E.X*£&. 

■ MSX 2 Tii, € 'J i:«Twj: <3 frf-* £K1t^1|?3>3>. 



1. CRT *^<7)±T£;& commit 5. B8U=»-K 

2. SCREEN, WIDTH, COLOR cotyMWiTEiS. 6. 

3. BEEPc^fet^l: 7. BASIC <7>7* o >7° F 

4. ?4 FMSffiWfe 8. :M F^l^f 
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% 5 % BIOSICcfe^aiKKCDT'^-tzT, 



6.2 CLOCK-IC (Djtit 



CLOCK-IC^flfflSli, [215.25 (z^-fj: 9(:4o(7)7o 7 ?lz$rfrtiX\<*tt. &rv>y?[± 

13-15 cor Kux-p»^L*1-. 

#ro. y ^tc-g-i/iiu^x^ (#0~#12) t, MODEu>>x? (#13) fea^iiJL 
feWCt. TESTUVX? (#14) t RESET vvxt (#15) fi## &MMS ! tm»ffi L UV 



12 



BLOCKO 
(CLOCK) 



mi am 



#(10<7)fi) 



^(10C7)fi) 



BLOCKl 
(ALARM) 



BLOCK2 
(RAM-1) 



m 

T 
I 



BLOCK3 
(RAM-2) 



ft 

% 
f 



|- 4L'7h *| |* 4tl'7h *| \* 4t'7h *\ \< 4t'7h *| 



MODE 



TEST 



RESET 



7^ h<7)& 



4£y h 



E15.25 CLOCK- IC<7)8*i£ 



6.3 MODE Uv>*?(7)$t^ 

MODEus/x^ (#13) (iWT^3oc7)^f^S^i-r. 

Kw-xgrT^-feX L£ Itfilffr ') £ -tf/l. 7n „ ? «ogi#?u |± MODE u-i?x7<7)TtiL2 f ■/ h 
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6 $. clock tny^Vjiy^yy zf- U 

• T=y - A tt} ^3(7) ON/OFF 

MODEi/yX^^t^y h 2 T'T"7 — AtH^J^ ON/OFF £?fv>£f. fc&L MSX 2 <^SgHt 

fed 0 



• CLOCK * ^7 > b 0>#jfc 

MODE \sz?K?0>\£*y Y 3£ "0" fc, fMJtl**);*^ h £ffitl (#<fc >)fiu^g|l3: 

t. 

B3 B2 Bl BO 

_. 

MODEUvX*(#13) 



TE 



AE 



Ml MO 



00 
01 
10 
11 



4[ 



0 : AfcUMFF 

1 : y^-Atfj^ON 



0 : CLOCK* h<7)f?jt(?J>JU±) 

1 : CLOCK* 0>hQWb 



IU5.26 MODEU^X^(7)MI 



6.4 TEST loyz9<Dm& 

TEST k$?X^ (#14) (±±te<^#<7 f7> FT77 0 ^, iWJ^B^II&Jb** 

0#, #^7!7 rJ 7>^iiIlS 2 14 ( = 16384) [Hz] <7)'*Jl<Ki*Xt}$tl£t. 



B3 B2 Bl BO 



T3 


T2 


Tl 


TO 











TESTIS*? (#14) 



r Bj r ^j r #j r #j 'V\,7>tf\l3$tlZtiLW 



5.27 TESTIS* *0>«fll 
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m 5 B\0S\Z&Z>mm£W<D7C1z7. 



6.5 RESET (Dfflttfe 

RESET (#15) fctt&T*>lMB**a 9 *"*\ 

• ^ □ v ON/OFF 

\fy h 2 £ "0" fc, 16Hz<0?o « y ^^vuxfti^* ON [I, fcf y h 3 £ "0" 

t, lHzco^n «y ^^juxiHtSi: ON i:Lit. R#i 6 MSX 2 h L 



B3 B2 Bl BO 



CI 


C16 


CR 


AR 








L- 







RESETS** (#15) 

1"T, »^9-M^IW%U-^-<y h 
0" T16CHz]*n-y^\\/|/*ON 
0" T'l [Hz)^P-y^/\*^ON 



H15.28 RESETUitXfOWte 

6.6 9Uyf&jlXf-7^-J*0)WCfe 

> y 70|S:^c:f±rn >y ? 0 Sr^fflLil". MODE uisx7X7*v ygO £*#*U Sfti: 
AdJ-frtfSWE (nm^Z^&^t tfX* bit. vj-xjv) jfM t % <r> 7 V v x \z o ^ X I t El 5 . 29 

?n> y 9<F>*?X\ ¥li2«r(u->*x^#ll-#l2)"C*5il41-. MSX-BASIC tii, £<Q4lfc 
h80^Jn^TH»^Sc^T2lfT^*1-^ ^CLTv^t. fc t £.ffv e>X* #11=0 , u 
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6* clock tJsyTVJ^ytyyj' *t V 



>X?#12 = 0, b Wife L tz BASIC <T> GET DATE I^"CH# £fl AtfH" t , "80/XX/ 
XX" « £-'-9*1, W±%*>X W* tof-Ct. 

bib ;± o~6-c-m£ti£t. znitrnzBttt th^mm^rih rm^v^ttrT, ■ 

81 B £ 0-6 W»te^ttJ6f±fc*o-0* 

7n yfO : CLOCK 7"n -y^ 1 : ALARM 







B3 


B2 


Bl 


BO 


0 


Wl(7MiL) 


X 


X 


X 


X 


1 


#(10(7)fi) 




X 


X 


X 


2 


#(l<7)fc) 


X 


X 


X 


X 


3 


#U0(7Mi) 




X 


X 


X 


4 


f$(l(7Mi) 


X 


X 


X 


X 


5 


^(10(7)fi) 






X 


X 


6 






X 


X 


X 


7 


a ( i <7M£) 


X 


X 


X 


X 


8 


a uo<7Mi) 






X 


X 


9 


n ( i <nm 


X 


X 


X 


X 


10 


ft (100ft) 


X 


11 




X 


X 


X 


X 


12 


^(10(7)fe) 


X 


X 


X 


X 



12BtfOR 24Bxf 



B3 



B2 



Bl 



BO 





X 


X 


X 


X 






X 


X 


X 


m i o>m 


X 


X 


X 


X 


mno(DiiL) 






X 


X 


BIB 




X 


X 


X 


b ( i <m) 


X 


X 


X 


X 


B aonffl 






X 


X 



H5 . 29 CLOCK t ALARM<7>|££ 



i 1 (i, bo & 44 0 " ^)0#i20#wit, " 1 " <vm*&?$9Yttc n it. 



BO 



uvx^#io(yp^^ i) 















Bl 


X 





_T 0 : 12B|!J!t 
L 1 : 240^1+ 



UyX^# 5 C7P>y^0) 



to; 
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i5 5£|3 BI0SEJ;5J§i23£{t©:P2-tz7. 



ra-y 7 1ct)u^x^ #11(±, ^c7)^^> (. 1 1 ijizMSiZfih i&fyy 7X*t. 
9 <F>T\tL 2 tf v h *< OOH H#4*«r-Sft, 2 ft £29 B £ X'i] *7 > \ I £ t. 

MSX-BASIC X" "SET DATE" ft*- * Hfrt 4t, t 4 ^/^'JA^WWyX 

^(cl&^ftjt. feUlf "80/XX/XX" H#£*§5e-t2>tW##?>:mo K£9 2 







Bl 


BO 









Uy^^3 #11C7p^ 1) 



E15.32 p^a^ 



6.7 /^yrU/^y^T 7 ^^- > ^ U^fW 



B3 



B2 



Bl 



BO 



ID 



Adjust X(-8~+7) 



Adjust Y(-8~+7) 



Interlace Mode 



Screen Mode 



WIDTH(7)fI(Lo) 



WIDTH<7)fi(Hi) 



Cassette Speed 



Printer Mode 



BEEP^fe 



Key Click 



Key ON/OFF 



BEEP "bM 



H5.33 ~fu v ? 2<Dft% 
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6 M clock b/xy^VriyZTy zf- ^ V 



ID=0 (6X#JUrt) fc«#T5 

0 



11 

12 



ID= : 



0 


Lol 
Hi 1 


-j — 9< h;i/<D it 






Lo6 
Hi 6 


—j — h;K7)6l 






- 





0 


1 


1 


Usage ID=1 




2 


Usage ID = 2 




3 


Usage ID = 3 




4 


m 0 ^^- K — 




5 


K 




6 


K 




7 


K ^ 




8 


Key* - HJ 




9 


Key ^3- h U vi?<Mk 


10 


Key ^3- h U v<7)fl 


11 


Key^i - h U vi^Offi 


12 


Key*) - h U yiXltfk 



ID=2 



11 
12 



BASiccDypyrhf&t 






2 


Lol — 1 — yn>yh(7)H 
Hi 1 -J 








Lo6 — 1 — b<7)6! 
Hi 6 — 1 







H15.34 y'u 3tf>F*g£ 
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% 5 £[5 BI0SC£5^li2l£B<£>:P^-tzX 



6 . 8 CLOCK-IC (DTf-teX 

?v > y ?&&tF'*vT 7Tv~7° • / ^ 'J £7?-feXl" 6£tf>(c, TE^OJ: i % BIOS ;U 

—f">*^jS$^I"CV^i-, ^(7);u-f->(i SUB-ROM t^ft-fl) fctf), — fe(c(i>f > ^-xa 
v h /i^M^TPH^tiiLi 1". 

• REDCLK (01F5H/SUB) CLOCK-IC <7) T— 9 <OWtfr £B L 

At! : C<- CLOCK-IC <?)7 F>X (05.35#bs) 
4^1 : A^-a^ffiLfcf-^ (Ttt4e-y h^#**0 

Hb£ : Cuyxn^gL/:7 K V x<T> CLOCK-IC W X f %W>frti\ L, AuyX^(:f§|fit 
S. 7 Kuxffi^HI±0 5.35^J: ? £7% y l^flWittfetv^ft*, MODE u v 







Ml MO 


i 1 1 

A3 A2 Al AO 

__ i i i 






i 



115.35 CLOCK- IC0) Ui>7>9 }§5£i£ 

• WRTCLK (01F9H / SUB) CLOCK -IC wfW 

A2/ : C<- CLOCK-IC W7 K w X (0 5. 35 #M) 

m* : — 

mm : CUyX;T"^U:T K u x«0 CLOCK-IC u xflz, A u f X ?<7>rt#£## jX f. 
T KWXJi REDCLK i |5]«(z[l 5 . 35 <n X i%7*—?v YT^Tztl. 

ceo BIOS ycnitmmt; Ux h s.iOic^l £ t. 
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6 M clock trtyv-V J \v<?~Pv V 



; List 


5.10 


set prompt message 


WRTCLK 


EQU 


01F9H 




EXTROM 


EQU 


015FH 






ORG 


0B000H 






program start 


R AQ IP(T»"7°n V7° K 3^>v+7 c s &-=S"S , "ct - S 

DMo 1 \jV ) s l-l S / V /C / C PX/t 7 o> 


START: 


LD 


C , 00 1 1 0000D 


; address data 




LD 


A , 2 


;ID := prompt mode 




CALL 


WRTRAM 


;write to back-up RAM 




LD 


B,6 


* 1 nnD mi int pr 




LD 


HL, STRING 




L0 1 : 


LD 


A , ( HL ) 


i I CaU j U lily ua la 




AND 


0FH 


* A * = hi 4 hit 

»rt • III *t U 1 l 




INC 


C 


• aUUI COD 1 1IV~ 




CALL 


WRTRAM 


luirifp Hat a tn hurk-UP RAM 




LD 


A, (HL) 






RRCA 








RRCA 








RRCA 








RRCA 








AND 


0FH 






INC 


C 


'♦address inc 




CALL 


WRTRAM 


;write low 4 bit 




INC 


HL 






DJNZ 


L01 






RET 








wr i te 


data to buck-up 


RAM 


WRTRAM: 


PUSH 


HL 






PUSH 


BC 






LD 


IX, WRTCLK 






CALL 


EXTROM 


;use interslot call 




POP 


BC 






POP 


HL 






RET 








str i ng 


data 




STRING 


DB 


'Ready?' 





END 
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7 



MSX -Cfcm 3 fit v» 4 CPU (Z80)-{±, ii#64K^M K0000H~FFFFH)*>7 K V x^W L 
**T"(±, :wxo 7 F^lg^fe t-Wxny h ZltlX MSX (ct?- h U 7 -?V7 h^ifL 



7.1 X □ >y h 

<ttll±, JffoPttzhh BASIC <r> ROM T"&^ ? t MSX-DOS f£- KNf?) RAM t*#> 6 9 ttW- 
T*f±& 0 h 'J 7 yV7 h S-SI-t^ifi, lo^XDyK't. ££"CI±, xn>yh 

7.1.1 a *y \> t fcm* a >y h 

xa y h (c(±**Xn -y h itiXD 7 h<0 2 Oft, "**Xo-y h"iii, HI 5.36 

(CTKtJ; 9 CPU fiOT Fi/X^xCtSfjxoy h £J§L, MSX cottStTii** 4 o: 
ii'f^t. **Xo -y h \i, xn .y h4£5g.i<7 ^x*»*»i-2>i t tc «t 0 (*^-C&5ft? ^ 
fV>5Cl t *i*4^lc75Xn 7 Kcte5fif'#, ^^0B#(7)Xn -y h "fe^ixo .y h " tPf 

16 fit 16 xo 7 h X64K'M h =iMv<>f (. cor Fi/XSF4^7?^Xt5i i ** 

=5fi5, Hxd, Hc£ McffiSStf'-y 7 x ^MLiiA^±#^li xxr A g#:^*BfiT ^ < £ 
9 itcoT, 9 fc^ililffrSrv^ v» (MSX h U yylxoy H±*>4r 
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#Xo >y Y 11 0000H—FFFFH * T'tfO 64K /-M h <OT K v X^mZftib £ -ftf, MSX 
ti£lGK.'<>( F-fo4o(c^!t"^-i>-" t LTWaLT^il-. CPU li^-y;*ii:ttS»x 

i> 0 

1 

<-y3 



^□^h XP^h XP7^ h 
0 12 3 



H5.37 >ii*R<7)#J 
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7* TsHy h£*)-HJyv 

7.1.2 XP7h <DMtR 

A8H I/O *°- h fc J: o Tfr^ (121 5 .38) , te?Sx o >y h (7)»^l±^|*? ilfcfeSR* - h U 

r^W-ifeSiXG^ UtRl/yX^ (FFFFH)" fC J* o T^f (H15 .39) . U#>L, 

l/Otf- h (A8H) 



^->yOOl*XP7hf^ (0-3) 
^-yl^l^n7hi-§- (0-3) 
•^-y2Wl*XP7hf§ (0-3) 
.^3^I^P7hi§ (0-3) 



IU5.38 S*XP-yh<7)ii^ 



tt^P-y hil^Uv>^^(^?I^P«y h GOFFFFH) 



•^-y0«^P7^i§ (0-3) 
•-<-vlc7)^3iXP'y (0-3) 
•^-y2^iXP7ht§ (0-3) 
-<-y3^^P7hif (0-3) 



IU5.39 >y K7)ii*R 



ifdOXu^ h tc MAIN-ROM^ RAM **SI§g* AT ttlti — > 'J r^l^Xo y 

h ^pJ#c7)X n « y h -e* S **l±«ttt iot^^t. i) l^W%<7) MSX j; 9 (c X n 

>y F IfSltV^^ft*) ^^Ali^^aT^t'tl^t < 1£&\\ l^L, MSX [i^x 

ti-tfeAO^t. fctifef, ft#f± BASIC co MAIN-ROM fi**X o 7 FfO, i tz 
l«$XP 7 H0^HL/:f£Ixo 7 h#0-0^S< t v> 9ftai"C.Ufc*», MSX1 (c MSX- 
VIDEO k BASIC ver2.0^ ROM £*il£LT MSX 2 O^lg^if fc-*S*^tC{±, MAIN- 
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#5 5g|5 Biosicd;§Jlia^S©7^-tr7, 



R0M4*XD 7 HOnn? h # 0-0 W^±til*>fLl> - t fc ft •) « 1". 4fc, MSX 2 (7) SUB 
-R0M4'Aotv>iXD 7 MilSil: «k -oX t\ ;i J: ■? ft*&, TE^^-^x !J T 

Z^mt&Ztlzi 0 , BASIC > 7° ') ^ ROM ili'tltt^Xay h ^^li^ 
fgt-t(XDv HtailiBl5.40(7)7*— v.y t xmhtlh). DOS BIOS £nflN'd3tB#t,^ 
W^&^ftfflLt MAIN-ROM c7)xo . y h £p~<t < «T?v*. 



EXPTBL(FCC1H, 1 ) MAIN -ROM <7) x n y h 
EXBRSA(FAF8H, 1 ) SUB-ROM CDX u y h (MSX 1 Tit 0 



LSB 



-S^n-y h#*£ (0-3) 
»£VaQy h#9- (0-3) 



135.40 ZP-y hC7)7^-v-y h 



List 5.11 



to know where you are 



Suppose your program cartr 
long (4000H. . 0BFFFH ) . You 
and 4001H and. the execution 
page 1 (4000H. . 7FFFH ) . 
to this address so the part 
page 2 is not yet enabled 
have to know where you are 
slot, in what secondary s 
part at page 2. Below is 
to do this. 



idge is 32K bytes 
set the ID at 4000H 
start address within 
MSX passes control 
which resides in 
at this point. You 
( i n what pr i mary 
lot ) and enabl e the 
the sample program 



ENASLT EQU 
RSLREG EQU 
EXPTBL EQU 



0024H 
0138H 
0FCC1H 



; enable s lot 

;read primary slot select register 
:slot is expanded or not 



program start 
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7 m T^nyhtJi— 



ENAP2: 



tan 


r\OL.r\c,vj 










AND 


0000001 IB 


LD 


C.A 


i n 


D i O 




HI FYPTRI 


a nn 


hi Rr 


LD 


C.A 


LD 


A, (HL) 


AMD 


RAH 
o v n 


OR 


c 


LD 


C.A 


INC 


HL 


INC 


HL 


INC 


HL 


INC 


HL 


LD 


A, (HL) 


AND 


00001 100B 


OR 


C 


LD 


H.80H 


JP 


ENASLT 


END 





;read primary slot # 

;move it to bit 0,1 of CAcc] 



;see if this slot is expanded or not 

;save primary slot # 

;get the slot is expanded or not 

;set MSB if so 

;save it to CC3 

:Point to SLTTBL entry 



;Get what is currently output 
;to expansion slot register 



;Finaly form slot address 
;enable page 2 



7.2 -fV^-^n-yh^-MXP-y^B^-Jl/) 

( DMSX-DOS k^^fc, MAIN-ROM tc£& BIOS fcUH^tfi't. 

(2) BASIC SUB-ROM \zhh BIOS SrPfVfli't(MSX 2 <T>^). 

(3) #- h U y^ V7 hfr-fc, MAIN-ROM * 5 \^fi SUB-ROM (7) BIOS fcl^r/ibl - . 

^-J— #*> BIOS /u-f-va*#ftU ifOXu^ r Jc#ft1-S;i/— f-vT*iP?t/di*S ± 

7.2.1 << >9-7>Uy Y ?-Jl><DWlflF 

tz t Hi MSX-DOS *> h MAIN-ROM ±<7) BIOS ^Dft/ail"*^, Xo 7 f ^)tt?J^S#(i 
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fg5SR BIOSIC<J:f>Jlli22l£S©:P?1z7> 

(l)M»bii MSX-DOS Yttn-c 64K to 7 FuxaPi-^tK; RAM ax 0 , - 

*"C»i BASIC-ROM £7?*XX*#&y\Cp5.41-'f). 
( 2 ) ROM CO BIOS itftfBSt fi. A K"*— P 0 * BASIC C3 MAIN -ROM Jc«J *) Hit, T?-feX 

TW8*4au=t*. ^l-c bios s-Pft/mi-(ia5.4i-n). 

(3)BIOSc7)^S*^b-o^^St/'7C<7)**J(cML, tUAfcltftfilfcT KVXfc 'j Vf*. 

-f) MXS-D0S£1$ffl LT^&VtB □) BASIC-R0M(7)BI0S^P— ;ULTl>$IMi 

MSX-DOS BASIC-ROM MSX-DOS BASIC-ROM 

^-yO RAM 

1 RAM 

2 RAM 
^-y3 RAM 

3 0 3 0 

05.41 >f -y h =i-;K7)£fty5 

MSX-DOS fl|07*u /7AA f , ^-i? 0^l:ff4tS^ tIJKliffif 
Of t/tti -Til ^) "7° n /7A aWftf tfi II ^ BIOS ^ t^-y 0 CffSLtv^BKi:, 

*fitl±v>§i^. Bf^th1~y^^"7°n^7A^^-x o I tz t teM^$fr$£r&^% < 

>y h 3— i^/:^-y3^MLt^t»xo 7 h«J 9*4£fr "3 t^iUfeT, 

7.2.2 ^>^-7P7h =l-JK7)teffl>£ 

BIOS t LX MAIN-ROM ftlzfttlX^Z b<7)X+1r** 9 *<n^<F>^ < o#>fi MSX-DOS <D3l 
^TCU^-Ciio^ < ^fe^^fflS;?^, MSX-DOS ^JBNf^M >^-Xn > y h 

(1) BIOScTM >$-7>n y h n-;u • ;u-^y 

• RDSLT(000CH/MAIN) «Jexd 7 h^tH^T Ki'Xfrfefcfcfctr 

A* : A^yXMo7 hJg^ 

HL u : JX?^l%fr\titT Kux 



ROM 



ROM 



5? 0 


RAM 




ROM 


Biostfiwthsn* 




RAM 




ROM 




^-y2 


RAM 




fct 




X-^3 


RAM 
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7* XOy h t.3]— 



mm : AF, BC, DE 

n-yh£^l£', ±tt6 fcf>y F(±-t-<-C"0 B iciS:/EL, Tfc 2 f -y h TX n >y h #0 ~#3 £ 
ife*>4. i h »t*7Mil;'7Ht»XDy F 

*HKfeU ^c7)**xo.y httRttSJiS v K*» fcV* 3 ■<£■<!: h 2 it* 

•y h 3 -C«5g, § fcK t*»y K 7 £ "1" its. 

• WRSLT(0014H/MAIN) «jex»T>«flH67-Kvxjc«[*»*atr 

A* : Al^yX^Xny h 5 .40 i |p] t 7 * — v ■•/ F) 

HL WxX^i^jAfrT KVX 
E V ^'X^l^jAtHi 

dJ* : 

mm ■■ af, bc, d 

TK^Xfc, E xX^cDfit 

• CALSLT(001CH/MAIN) ffiiUxo < y imfmtZ Fw-X^a-ftt* 

A* : IY u>7X^<7)±'(5:8 fcf-y KX°7 K05.4Otrat7^— ^-y h) 

IX ^>>X;y*<-3— M"47 Rux 

aj^j : aft/thL%-ru^yAcom^^x o**4 

mm : <* 0**4 

ftfig : IY ^xXr<7)±fe8 t'y FT'SteL^XDv h (ffi5e<O^I±H5.40tl?ll:)<0, IX f$> 

• ENASLT(0024H/MAIN) xo 7 f^«^ 

A* : AV^;*-xn 7 K05.4OtlHt7*— ^-y h) 

tfcrt : 

Wffi ■ HLWi?x;<?)±f l f-y hT-f&TEL^^-^^, AVy'xnSU:Xn 7 h (3^0 
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• CALLF(0030H/MAIN) flftgxv? h<ofgjg7 Kwxfcn— 3 

: SgU:Xo 7 h co, »JSLfc7 r>X|3- A-l"*** buj£<7) CALSLT £gfr»), xn 
•y h it/fT K^xw^iifctc^-fJ: 3 (c, > y <1 > ■ '*y J - 9¥^X'fxi . t% 
ht>, Cl<7)CALLF £ufumt&^<7)\M.m^^u y h %?£fctZ>m. l'<4 Y (RDSLT £ W\ 

"CALL 0030H" <7)jXb ') t "RST 30H" £ H 9 RSTCJX?- 











RST 


30H 


; i nters lot cal 1 




DB 


00000000B 


;select slot#0 




DW 


006CH 


;call address = 006CH 





• RSLREG(0138H/MAIN) S*xn„ HJ?i^^^i*|jll 



A2> 



E;£xn 7 hS^W^X^<7)rt#^06*aiL, A W X ? lz Atih. 



• WSLREG(013BH/MAIN) i$xo 7 w-!x^^t^M 



toil 
«h6 







• SUBROM(015CH/MAIN) SUB-ROM nftfeltiT K w x £ n-;u-f& 



Ms 



IXl/yX^<-3-;i,tSTF>X, PUSH IX (352-<-x#BS) 
*W->X^£IX, IYi/yx;iiSf?H5 
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7M XOy hWj-MJy^ 



ttfig : BASIC SUB-ROM £qf tfffli-te^/l^-f->T*4* SUB-ROM <7 > >^-~&~$h X 

• EXTROM(015FH/MAIN) SUB-ROM co^ufcLTzT Fy&i 

A* : IX u^x^<-n— ;pf*^T Ki>X 

ttffl : Stv^x^i IY u^x*i±«#?ii£ 

$tg£ : BASIC^SUB-ROM £o£ t/tH1" fc£><7)>y-t > T* 6. iifE^SUBROM i £ <7) 
EXTROM tfi, IX UyX^(7)f^7 0 7 yat^^i^i^:it^li^». 

(2) msx-dosctm >^-7P7h =i-;u 

MSX-DOS Tli, WTf^t5«S^>f >*-Xo . y h a— ;1/jWB*3*1, MSX-DOS >>> > 
-ft? h 'J T Fi/X^iLt* 9 it. -ft^Ii BIOS n<n%%x<r))\>--^sh 

t^tz < iHitt^-e-r*^, mm^mmzmtxn, ±E^Bios^rR< *f'sv\ msx- 

DOS^tSUB-ROMrt^;u-f->^0^^dit^, ril4o;u-f->^fflLTf±v^ti^. 



• RDSLT(OOOCH) ffijgx o >y h <Oj§5£7 K V 

• WRSLT(0014H) > r «>4B%7 K VXKHfc#*&tr 

• CALSLT(OOICH) ^x n «y h cOjg^T K U X Sr#^£tj1" 

• enaslt(0024H) ffi^x o ^ h MMTOfr^fc-fi 

• CALLF(0030H) ggxn 7 Y <D]fefe7 FUX&Wtfliit 

'JX h 5. 12 MSX-DOSj&^BIOS4#tfffl* 



; List 5.12 How to use BIOS from MSX-DOS . 

CALSLT EQU 001CH ; Inter slot call 

EXBRSA EQU 0FAF8H ;Slot address of BIOS (main) ROM 

EXPTBL EQU 0FCC1H ;Slot address of extendex ROM 



LD IY, (EXPTBL-1) : Load slot address of the BIOS ROM 

; in hi gh byte of I Y 
LD IX. addres of the BIOS jump table 

CALL CALSLT 
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Sample program to set text mode 



IN I TXT EQU 
LINL40 EQU 



TOTEXT: 



TO40: 



LD 
LD 
OR 
JR 
LD 
LD 
LD 
LD 

CALL 

EI 

RET 



006CH 
0F3AEH 

B. 40 

A. (EXBRSA) 
A 

Z.TO40 

B. 80 

(LINL40 ) ,B 
IX, I N I TXT 
IY, (EXPTBL-l ) 
CALSLT 



:slot address of SUB-ROM 
:0 if MSX1 



;set width into work area 



:get expanded slot status to IYH 
;perform an inter-slot cal'l 
•.because CALSLT do DI 



END 



7.2.3 XU >y K7)^i^$P5/zA(7)7-^xiJ T 



EXBRSA(FAF8H,1) 



SUB-ROM ^Xo 7 h 



MSB 7 6 5 4 3 2 
1 1 



1 0 LSB 



-g**P«y (0-3) 

■tm^uv h#9 (o~3) 



135.43 SUB-ROM(7)XP -y h 



• EXPTBL(FCC1H,4) 



MSB 7 6 5 3 

[FCC1H] 



_i i_ 



[FCC2H] 



[FCC3H] 



[FCC4H] 



1 0 LSB 
1 



MAIN-ROM<7)*P<y h 
* □ y h $ 3 



0 : *P*y hMWMFtlTt^t^ 

1 : XP-y httttSStlTLVg 



.44 £**P -y KZ>iM*R 
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7^ TXly hi^-MJyS/ 



• SLTTBL(FCC5H,4) 

MSB 7 6 5 

[FCC5H] 



[FCC6H] 
[FCC7H] 
[FCC8H] 



• SLTATR(FCC9H,64) 



1 0 LSB 



*P«y h# l<7)i£5i^P-y hXKu^x^^HI 
XP>y M3<7)tiXa7 hil^U-x7,^(7)fI 



05.45 &3SXP-y hC7)iI$R 



[FCC9H] 










XP 7 h -0-0, K-vO 


[FCCAH] 










XD7h -0-0, ^— i> 1 














[FD08H] 








mm 


XP >y h =3-3, <<—i> 3 



SLTWRK(FD09H,128) 



1 




0 




1 




0 


& L 


1 


: BASICx + X h * U 


0 





H5.46 YWfr— S'a >0>^U 



[FD09H] 
[FDOBH] 



[FD87H] 



^P>y hO-0^— ^x'JT 7 

AP7 b3-3-<-> J 2c7) r 7-^xiJ7 7 
XP7 h 3-3^-^3 (7)7 -^i'J7 



H5.47 y^'J 'Jr-va yffl7-^xi)7 
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M5g|5 BIOSICcfeSJl^BC^^izT, 



7.3 ft - h 'J ? *JV 7 h 0>fMti& 

•yx" h U <y -JlzltTV*) *r—*/ 3 > ■ 7? 2*^7—2*% ¥<7) ROM 

h 'J 7 7,7'^ • 4 v^-7x-x^RS-232C^ yf-y ^4 h 'J 

7.3.1 ft- h "J y*S • 

MSX £7)*- h IJ ■■/ -Jit, \%'<4 hc0*il<7)-^'y r*WiX& f), xXf^'J-fey 1* Ztli 
t, Z\<7)^< y^lciffiftSilfcflMllfc 1 9 h 'J '7 ?OtOJ|P5fcWf*>*L*"t. BASIC ^ x > 
gwyn^A* ROM-fbtfc*- h 'J 7y«I^IJ, iW^y^fctfSatrflHftfcio-C*- 



• ID 



+ OOOOH 
+ 0002H 
+ 0004H 
+ 0006H 
+ 0008H 
+ OOOAH 



ID 



INIT 



STATEMENT 



DEVICE 



TEXT 



4000H £/cli8000H 



m '/1f-y«U*W:00HTSi&TTS^ 



[115 . 48 yp / '7A*-MJ7^ /s 7/ 7 ' 



ROM ^-pj 7 : JX*fotl[£i :^0 2^H: "AB" (41H, 42H) 2: ~=>— ViXtlXis § 
it. SUB-ROM h U v i?co ID (i "CD" t^oTv^f, 



• INIT 
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7* ^nyhtti-hVy*J 



• STATEMENT 

— f y^T KvXt##ii^, ^fr&ltttftOOOOH £ IT ii# £1\ CALL^&SSfcfi 1 ? * 
Xf- h y > hte§ft^-f->(± 4000H-7FFFH tfctttttiVtt*-^. 
CALL fefrtit fiCT«*3*T©fi 5 ft * 1*. 

CALL<»»Xt— M>l-*> [«5I»> [,<5I»>-])] 

gixf- h / V F£(± 15 ^WT-C^Jtiltf v>{f CALL^«B&»t LT "_" (T> 

BASIC 4 > * -7* 'J * It CALL ttloltU.V-^'JTW PROCNM (FD89H, 16) (cte 
3§Xr- (. F £ £ Aft, ^'y^'co STATEMENT e7)fl§j&*0 h 'J r^XBy 

»:<Of^X FT FVXfcflfrUt^il-Oi 5.49 a) 



CALL ABCDE(0, 0, 0) : A=0 

T 

HL 

CY7v?'=l 
PROCNM 



A 


B 


C 


D 


E 


OOH 



CALL ABCDE(0, 0, O) : A=0 

T 

HL 



CALL ABCDE(0, 0, 0) : A=0 

T 

HL 



CY7^' = 0 
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BIOSCcfeSJliS^BtDZP^-teX 



X-f-Mv f >£ftj&-f&®&&, ST PROCNM fct^ft/^Sfxr 

Eli^Tt,** U-7 7r£"rfcL-C'J ^->LT < £f£ H (m 5 .49 b). flxf- h /> h 

^^^SW^IL-fcXf-F y> h cotfc^ilfi 00H £fzl± 3AH A>*Aott>Si;^)!:i! 
SrL, Wiklz**? 'J— -7 7^"0"(CL-CU ^->LT< £"2Wll5.49c). 
BASIC >^-7°U ?|±** U-7 7^(7)«S t cJ; CALL:fca*jQ ! g$ttfca>£'-7 

IH^A'ofc *£■ (ftft t * 'J - 7 7 " 1 " £ o B#) it "SYNTAX ERROR" £ L 
it. xf-M> h<o3l$cf¥fffi(clif|2g&4.4gnco "xt— M > hteSftco^^^rtSP^— f- 
>" £fWT& Ml*y-eT. 

• DEVICE 

><4 x&SI/u— f-vcor Kwx ^bfcltmrOOQOH £ Lf.&# iT. t'>Mx<7)fe 

3S£fH±Jr£-, T*>*A XtfcS&O— f-Wi 4000H-7FFFH fcftttfltfWtS-fr/l. r"'M XJ3 lo 

BASIC 4 >^-7°'J ^(i^*§n-r^^^rvs^ x££H,oltl> t, PROCNM(FD89H, 16) 
ic-en^^lflL, Ai^X^icFFH ^AilT, DEVICE cofl^' 0 Ji^cO^- h ij y >>" \zx n 
7 h#-t^/h?v^*^]ii(c|lJffl]^aL-C^ it(lll5.50a). 

•5-CC, r'^ xt£3fi;u— f-> £fN£T 6 *-£•!;):, ^D*^>fc PROCNM W7 7 4 x ? U 7° 

77^ lfcLfJ ?—>LX< ^#v>(H5.50b). g^MIt^lf^Mxc^fl.iiT)^ 
o ^atJt&tfe^aSrlT^, 5&SID(0~3)£A^X^tc!£7EU ft»tC**V-7 

BASIC 4 >^-7°U 'J— 7 y 7<?>&Wz £ ^X&m$ tlizfr ¥ 7 frfrmfeL, i L 

o (ftm i T*^ A" 'i — 7 7 " 1 " tz" o l«) li " Bad file name ERROR " £»S L 4 

T. 

M^WAtt^»fF£T&H#fc(;i:, BASIC ^ >^-7°'J DEVICE(FD99H)lc^M ID(0~3) 
£, Ai/y'x^[: rVM x |:Wt h (* 5 . 6) £ L T t'>M xteSBvu- f- > £Bf l/f{H L i 
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OPEN "ABC : " 



AUv>**=FFH 
CY"7 7?'=1 



PROCNM 



A 


B 


C 


00H 



CY77^ = 1 



t-V \*>f X fcfj o if £ (7) {±j ^} I$£ 

AUv**=^SlD (0-3) 
CY7v^' = 0 



05.50 t'M X^^-^^^^AHtill 





55 # 


0 


OPEN 


2 


CLOSE 


4 




6 




8 




10 


L0CB8I& 


12 


LOFHHflfe 


14 


E0FBII& 


16 


FP0SHH& 


18 





815.6 r'<-f XCSff 



• TEXT 

-CO 2^ M-(±, *~b 'J y>>f}<7> BASIC 7'd77A^-U^-KH7 M£(cfl 

0000H fcU"CiJ#i-f. 7°n /^A^t'f X|± 8000H-BFFFH cp 16K JiATTfcltillf^t* 

BASlC4y?-T*) ?\t4=- : s*74 X(INIT) xXTA£jgftLfc&, ^'^w 

TEXTW^^XD 7 FfWJ^iCl^it. * £ *< 0000H W^T"*> o 

^WT Kwx* BASIC h tff>f Ur*t*«»*fft*Wr*£7fc4i» , t*i*f(i 
5 . 51 ) . i <n B# W BASIC 7° d 7 7 A li, + iH 3 - K » ^ "Cft M ? it "C ^ 5 ** * 0 - * te 



331 



m 5 35 B\0$[Zi:^>m^U<Dy^iz7s 



BASIC 7°u/ 7 A^te (TEXT 7K vx)l: f± 7y 75 OOH **# v > T 

GOTO -Xtc if ^^KjfeO^f *>t^t^tt5fc^T^x F d&f >^^*6WT Ku 





8000H 


TEXT 










BASIC7p^A 


*1&)0> 1 *M Hi0 0HT'fr(tftliV(t4^ 




BFFFH 



H5.51 BASIcyp^'vA^- h 'J -y^<7)||^T 

• BASIC yn^AW ROM 'fb<7):£}£ 

1 BASIC <7)rVx M&W5fc®7 Kwx£ 8021H fc^x.*. 

POKE &HF676,&H21 : POKE &HF677,&H80:POKE &H8020.0 : NEW 

2 g #J<7) BASIC ~7°u /7A^o- Ki"2>. 

LOADTROGRAM" 

3ID£ffrfc1-£. 

AD = &H8000 
FOR l = 0 TO 31 

POKE AD + I, 0 
NEXT I 

POKE &H8000,ASC("A") 
POKE &H8001,ASC("B") 
POKE &H8008,&H20 
POKE &H8009,&H80 

4 8000H- BFFFH ^^<n£ £ ROM fi&^&tf. 



ID x u T<T>? U 7- 
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1% T^UV hcbtl-h'J^v 



7.3.2 *-MJ7^fflV7 h^>M(=Nf SKi^jt 

A#- K U ;y^^J: F7u^V7 r 7x7)-C(i, BIOS ^ffiffltS7-;xi) T 

(F380H) J: 0 7 KuxtfVh? v^^|±aatflEffl-fS £ fc.**t*8 £ 1~. 
L**U BASIC >f >^-7°<J ^^^f^flJfflLT^T?fl^"7°n^yAT1i, El:fl«£7- 

(1) ^— h U 7^*1: RAM £<7)-£TL£ 7 

(2) ^£7-?x'J7;6U^M h**v*f±.2'M h ^rfetf SLTWRK(FD09H-)^Og^fc*f 
f&-f£2^M h£7-?<!:LT«ffl+&. 

(3) ^^7-^xij7^3^ h «±^t If BASIC -Cffiffl-TS RAM JWtt^J 
Kli, if BOTTOM (FC48H) (7) SLTWRK(FD09H-)^Jic;i"4^ U 7tc*#^ 
L, BOTTOM <7){t£>J^&7-?x 'J 7^*i^U *d £ ij 7 i LT^*t^>(H 
5.52 




- (SLTWRK) 
-(BOTTOM) 



E15.52 7-^xijT<7)5f^ 

( 2) t(3 )|cov^-Ci±WT^ U x r ^MCLt< £f£v^ 



List 5.13 subroutines to support slot 
for ROM in 1 page 



RSLREG EQU 0138H 

EXPTBL EQU 0FCC1H 

BOTTOM EQU 0FC48H 

HI MEM EQU 0FC4AH 

SLTWRK EQU 0FD09H 



GTSL1 Get slot number of designated page 

Entry None 

Return A Slot address as follows 

Modify Flags 
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£5 2f$ BIOSIZ&Z m$l%W®7?tt 



GTSl.l d: 



FxxxSSPP 



II** — primary slot tt (0-3) 

++ secondary slot tt (0-3) 

00 if not expanded 
1 if secondary slot # specified 



This value can later be used as an input 
parameter for the RDSLT, WRSLT. CALSLT, ENASLT 
and ' RST 30H* 

PUBLIC GTSLltP 



PUSH 


HL 


; Save 


PUSH 


DE 




CALL 


RSLREG 


; read 


RRCA 






RRCA 






AND 


1 IB 


; CA3 = 


LD 


E. A 




LD 


D.0 


: [DEI 


LD 


HL , EXPTBL 




ADD 


HL, DE 


; CHL] 


LD 


E, A 


; [E] = 


LD 


A. (HL) 


; [A] = 


AND 


80H 


; Use 


JR 


Z,GTSL1N0EXP 




OR 


E 


; CA] = 


LD 


E. A 


; save 


INC 


HL 


; poi n 


INC 


HL 




INC 


HL 




INC 


HL 




LD 


A, (HL) 


; get 


RRCA 






RRCA 






AND 


1 1 B 


: [A] 


RLCA 






RLCA 




: [A] 


OR 


E 


; [A] 



;get currently expansion slot register 



0000SS00 
F000SSPP 



GTSL1 END: 

POP 
POP 
RET 

GTSL1NOEXP: 
LD 
JR 



ASLW Lo- 



DE 
HL 



A.E 

GTSL 1 END 



; [A] = 000000PP 



ASLWI 


Get address of 


slot work 




Entry 


None 






Return 


HL address 


of slot work 




Modi fy 


None 






PUBLIC 


ASLWI @ 






PUSH 


DE 






PUSH 


AF 






CALL 


GTSL 1 @ 


: [A] = F000SSPP , SS : 


: 00 if 


AND 


00001 1 1 IB 


; [AJ = 0000SSPP 




LD 


L , A 


: [L] = 0000SSPP 




RLCA 








RLCA 
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7 M 7,Uy\-£t\- 



RLCA 




;*= 2 




LD 


E , A 






LD 


D,0 


:[DE] • 


■■ 0PPSSBB0 


LD 


HL.SLTWRK 






ADD 


HL.DE 






POP 


AF 






POP 


DE 






RET 









RLCA 

RLCA : CA] = SSPP0000 

AND 00110000B ;[A] = 00PP0000 

OR L : CA] = 00PPSSPP 

AND 00111100B ;CA] = 00PPSS00 

OR 01B : CA] = 00PPSSBB 

Now. we have the sequence number for this 
cartridge as follows. 

00PPSSBB 

ISM «►+ — higher 2 bits of memory address (1) 

!!++ secondary slot tt (0..3) 

+ + primary slot tt (0..3) 



RSLWl-a: 



RSLW1 


Read slot work 




En t r y 


None 




Return 


HL Content 


of slot work 


Modi fy 


None 




PUBLIC 


RSLW1@ 




PUSH 


DE 




CALL 


ASLW 1 (0) 


; [HL] = address of slot 


LD 


E, (HL) 




INC 


HL 




LD 


D, (HL) 


; [DEI = (slot work) 


EX 


DE , HL 


; CHL] = (slot work) 


POP 


DE 




RET 







WSLW1 


Write slot work 








Entry 


HL Data to 


wr i t e 




Ret urn 


None 








Modi fy 


None 








PUBLIC 


WSLW1@ 








PUSH 


DE 








EX 


DE , HL 


; [DE] i 


= data to 


wr i te 


CALL 


ASLW1@ 


;[HL] = 


s address 


of slot 


LD 


(HL) ,E 








INC 


HL 








LD 


(HL) ,D 








EX 


DE , HL 


;CHL] ■ 


= data to 


wr i te 


POP 


DE 








RET 











How to allocate work area for cartridges 

If the work area is greater than 2 bytes, make the SLTWRK 
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BlOSIc^^iHiZZ^KO^^izx 



point to the system variable BOTTOM (0FC48H), then update 
it by the amount of memory required. BOTTOM is set up by 
the initialization code to point to the bottom of equipped 
RAM . 

Ex. if the program is at 4000H . . 7FFFH . 



WORKB 

Entry 
Return 



allocate work area from BOTTOM 
(my slot work) <- (old BOTTOM) 



HL 
HL 



Mod 1 f y None 



required memory size 

start address of my work erea 

0 if can not allocate 



old BOTTOM 



WORKB® : 



PUBLIC WORKB® 



PUSH 
PUSH 
PUSH 



DE 
BG 
Af- 



EX 
LD 

CALL 
PUSH 
ADD 
LD 
CP 
JR 
LD 
POP 
WORK BEND : 

POP 
POP 
POP 
RET 



DE , HL 

HL. (BOTTOM) 

WSLW1® 

HL 

HL , DE 
A , H 
0E0H 

NCNOROOM 
(BOTTOM) , HL 
HL 

AF 
BC 
DE 



; [DEI = Size 

;Get current RAM bottom 

;Save BOTTOM to slot work 

;Save old BOTTOM 

; [HL] = (BOTTOM) + SIZE 

; Beyond 0DFFFH? 

;Yes, cannot allocate this much 
; Update (BOTTOM) 
; [HL] = old BOTTOM 



BOTTOM became greater than 0DFFFH , 
no RAM left to be allocated. 



there is 



NOROOM: 



LD 

CALL 
•JR 



HL.0 

WSLW1@ 

WORKBEND 



;Clear slot work 
;Return 0 in [HL] 



END 



MSX-BASIC «t5 7-;x g y <n FD9AH — FFC9H fcfi M 7 * i: BASIC (7)Wt 
fflfc^<r)tztb<7)$m&t>n it. lo^)77^li5vM h *> 0 , ^dictiWii tt RET w fi*Wfrtl 

x^it. 

MSX-BASIC (± h h 4ft3 ( 7 - 9 x U 7 <r> ~7 y 7 <n fflft xmt <fc 7 A *S) £ ft it , * Z. ip h 
v 7 Z^-Jioli-f. u RET"<7>m&l*1r<*m^Xl£^&1r&, W5^M^M 

*-)\>1rh J: «5 mZ&£X&mis BASIC <n%m £ SSS-t h Z t h b I t Xt ( El 5 . 53 # 

so. 
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7M TsXlV btJi-bVv-J 



BASICFWU-^V 



CALL HOOK 



CALL HOOK 



HOOK 



HOOK 



RET 



RET 



RET 



RET 



RET 



RST 30H 



RET 



RET 



[35. 53 7 -y 



List 5.14 Sample program to use HOOK 



Start-up initialize entry 

This procedure will be called when system initializing. 



. KEY 1 
EXPTBL 
PSLTRG 
EXT 

I N I T : 



EQU 
EQU 
EQU 
MY I NT 



0FD9AH 
0FCC1H 
0A8H 



interrupt hook 

slots expanded or not 

I/O port address of primary slot register 
my interrrupt handler 



<<< Please insert other initialize routine here, if you need. >>> 
Set interrupt entry 

DI : start of critical region 

Get old interrupt entry inter-slot call hook 



LD 
LD 
LD 

LD 1 R 



DE. OLD I NT 
ML , H . KEY I 
BC.5 



set address of old interrupt hook saved area 
set address of interrupt entry hook 
length of hook is 5 bytes 
transf er 
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If? 5 g|$ BI0SI^3Ji]iZ2|£«CDJ^1zX 



; What slot address is this cartridge placed 

CALL. GTMSLT ; get my slot address 

: Set new inter-slot call of interrupt entry 



LD 


(H.KEYI+1 ) 


, A 


set slot address 


LD 


A,0F7H 




X RST 30H' inter-slot call operation code 


LD 


( H . KEY I ) , A 




set new hook op-code 


LD 


HL, INTENT 




get our interrupt entry point 


LD 


(H.KEYI+2) 


, HL 


set new interrupt entry point 


LD 


A.0C9H 




X RET* operation code 


LD 


(H.KEYI+4) 


, A 


set operation code of N RET 1 


EI 






end of critical region 


RET 









What slot address is this cartridge placed 
Entry: No 

Action: Compute my slot address 
Return: A = slot address 
Mod i f y : Fl ag 



GTMSLT : 



PUSH 
PUSH 
IN 

RRCA 

RRCA 

AND 

LD 

LD 

LD 

ADD 

OR 

LD 

INC 

INC 

INC 

INC 

LD 



AND 
OR 

POP 
POP 
RET 



BC 
HL 

A, (PSLTRG) 



0000001 IB 

C. A 

B. 0 

HL, EXPTBL 
HL , BC 
(HL) 

C, A 
HL 
HL 
HL 
HL 

A, (HL) 



00001 100B 

C 

HL 
BC 



Interrupt entry 



I NTENT : 



CALL 
JP 



MY I NT 
OLD I NT 



; HOOK save area 

OLD I NT : DS 5 
END - 



save environment 

read primary slot register 
move it to bit 0,1 of A 

get bit 1,0 

set primary slot No. 

see is this slot is expanded or not 

set MSB if so 

point to SLTTBL entry 



get what is 
slot register 



currently output to expansion 



get bit 3,2 

finely form slot address 
restore environment 
return to main 



call interrupt handler 
go old interrupt handler 
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7* 7J2v Y-tti— h'J ^5/ 



• X ? -y * > ? a>«Jj(IHt 

•y -7 KftlJflJ t i *C £> t 9 — *X ? y 7 #4 > 9 £ Wm. L ft $ ft v » £ , Xfy? 

• □ -y h VOimtt* x y * 

-«<7)r&BRV7 h 9 i7i ! Hx a y F £gL&* ft. RAM A«xa y h 

ti^W^-cte^fixn . y ^ftfflL-c^s^t, teSxo.y nwifcfiqvAttaaftKrtM-. tUflS 

§ft&V7 h 7i7li, *ft.J&*$£3RXOy h (zAfLbfL-C^2>±#^i RAM itixn, h 

1#tFFFFH#Jfi(c|±l£36xn.y ^i?x^i f S4'fiitW, * - * RAM <?)o i •) T'#M 
L-CliV^fi^. 7°n77A4 3 -C""LD SP, 0 " T FFFFH #iifef; X * y ? £ 

• CALSLT 

CALSLT fcJ;(/'CALLF "CM >^-xa . y F 3-;u^tT 7 i, IX, IY, toZUfev -J 7.9 <r> 
ft&immztltt. i<OA^-f->*»fe»ot< 2>l$,MSXl^±#J9&**^±$ft.-CV> 
41"**, MSX 2 T'^±D^t/•tb-t-fJc7)**JicH , ) *t\ 

CALSLT ifc(±CALLF Zfc-oX-i XPy h 3— /P*fH fc, @ |t)W7*a 7' 7 AA f nf(f 
ft i B#( 0 <7)© ) t # trtH L 7C S 4 B#( 0 (7)© ) t- &TU ') ? ftT^ £ t. 



MSX2 Ti±, -f >7-xd y |- 3— f-vcoff^-CfiJ ') &-&OttSg3HS#?ft£1" . 
H«7)®c7)^Flc®i:MlL*t|S(cftO, ©wfi#l-©£ ffl t«»tft ') St. #tftHSft.fc 



CALL CALSLT 
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PPENDIX 



A.1 BIOS-K 



z z xi±x.-*r-*mm «rtg& 126 <r> bios x > \ g zmfr 1 1 1. 

BIOS [Cli MAIN-ROM t SUB-ROM >^)2W(* 'J >^-x-^>Xfi: 

*i msxi tmtbn. 

*2 X ? U - > • K 5 - 8 "CfirtSt-C SUB-ROM £#1^di1\ 

*3 otate SUB-ROM SfftPfb-t. 

*4 x?'J-> • K 4 ~ 8 <7)^Mfi * h **, SUB- ROM Outfit! £ fc"V\ 



MAIN-ROM 



MAIN-ROM fi<7)^-f->^0f{/ft1-*Jr£(i, il# 
<7)t7';u-f> LT CALL fa&ttzl* RST 

• RST Mffi 

tJlT^RST(7)9^,RST OOH-RST 28H(i BASIC 
4 >^-7°U RST30H [UD7 m 

3—71/ U > ?-xn - y h • 3— /U) [i, RST 38H 

CHKRAM (0000H) *1 
Wfig RAM £f*x •/ 7 l,/Xf RAM 
X o -y h £ -fe -y h 



SYNCHR (0008H) *1 

f- x -y ? . lotv^:^ SYNTAX 
ERROR fe»±L,H.I:* & CHRGTR 
(0010H) Mt< 

¥£c<59;u— f->£nfO*£H1- RST ^ 

in LD HL, MO J I 

RST 08H 
DB 4 A' 



MOJI : DB 



'B' 
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tfS* HLrtMil*, A(i(i CHL) i)*Kh. + 
x y 9 I tztttf&frX'hiUS CY77 
-fe y F,xf-M> h 9 (00 
H£fc(i 3AH)&t>tfZ77:T£-fey h 
AF, HL 

RDSLT (OOOCH) *1 

co )V- -f > £ Bftfc* t IJ 9 & ^ £ gib I , 
(F000EEPP) 



Uv>X* 



(0-3) 

(0-3) 

5g1"S £ £ " 1 " 

A(zl5i^iXA/-jy-t'Jc7)ft 
AF, BC, DE 



CHRGTR (0010H) *1 

mm basict^x h^h-x^ (ttzitY- 

\+> CHL] izm&ikts-Jc^ 

&jj HL^lil^, Aizii [HL] frXh. ~X 
Wimil(i-CY7 7/^'v h 
xr- h J > h CO**-*? ') %t>\XZ7 7 7 

UvX? AF, HL 

WRSLT (0014H) *1 

A* At"Xo 7 ^^ (RDSLT £ t). 

hl icftgj&triM. Ed^ffi 
lis* frl 
UvX? AF, BC, D 

OUTDO (0018H) *2 

a* A^tb^-r&fi 

PRTFLG (F416H) ^ O^^^^'J > 



PTRFIL(F864H) M 0 JUftfr b PTRFIL 

tfl* 4rl 
i^vx? £1 

CALSLT (001CH) *1 

> ^ — xu -/ h • =7 — /u), 
A* IY U ^ X ? (7)±{£ 8 f y K'Xo 7 h 

£^5e (RDSLT fcRffc). IX 

DCOMPR (0020H) *1 

mm HL £ DE <7)|*J|?£-Jt$£ 
A* HL, DE 

ft* HL = DE£b(i:Z777'£, HL<DE& 

bCY7 7/^-t7 h 
l/^X? AF 

ENASLT (0024H) *1 

i^xd -y h ^^fflnj^c-r^. 

A* AT-xn> y h £^5g (RDSLT tMt) 

GETYPR (0028H) *1 

ftgg DAC (fyv^T^Al^-;) ^ 

A* VALTYP (F663H) iili DAC O^A 

ai* DAC^UjioTS, Z, P/V, CY b 



C= 1 
S = 1 * 
Z = 0 
P/V= 1 



c= 1 

S = 0 
Z= 0 

P/V = 0 * 
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A.l BIOS — K 



C= 1 

s = o 

Z=l * 

P/V= 1 



c = o * 

S= 0 
Z = 0 
P/V= 1 



AF 



CALLF (0030H) *1 



tfaJL^fi&^fc ') 

RST 30H 



DB 



DW 



(RDSLT fc,flfc) 
nn(iD£ O'tb'f T K 
V X 



A2> 
ttl* 



AF, %<nmnf l/ajlvu— f-X-J: & 



KEYINT (0038H) *1 

A* % I 

& L 

• i/o *n»Hb 

INITIO (003BH) *1 

INIFNK (003EH) *1 

A* & L 
HI* £ L 

• VDP 

DISSCR (0041H) *1 

A* fcl 
aj^J SrL 
UvX? AF, BC 



ENASCR (0044H) *1 

mm wm*>tffi 
a* & L 

U^X? AF, BC 
WRTVDP (0047H) *2 

mm vm<nui?xi?izr-?%^£Ms 

?#-^f±0~23^ J: 1/32-46 
l/^X^ AF, BC 



RDVRM (004AH) *1 



A* 

ma 



TMS9918C Wt" h\<T>X- VRAM <7) T 

h NRDVRM 

HL (ilrL^^-r VRAM <7)T K v X 

AF 



WRTVRM (004DH) *1 



m 



A* 
Hi* 



VRAMCf'-^^f ^A^. L , £ 
ni± TMS9918(cMi"^ &<7)T'VRAM 
60 7 K u x (i 14 fcT 7 h £h*-y 
h £ffi")*£fi NWRVRM £ 
HLC VRAMTF^X, A (if-? 

AF 



SETRD (0050H) *1 



mm 



A* 

as* 



VDP (i VRAM T K u X £ -fe y h L T , 
gU*m^&^Sg£t6. £Jltt, VDP^ 
TKVX - *—} • ^ > y 7 U / > h C7)# 
l^fot, jIJi L tz VRAM ffittfr h 

r-?£m&thir&f^imtz>. z\tuz 

J; 0 RDVRM £^--7°*T&i <t ') S5 
ffl L «T3£fc & h . tztzL, Z. 
tl \t TMS9918K MtZ iiW VRAM 

h NSETRD £• r? — ;u 

HL VRAM T K u X 

£1 

AF 
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SETWRT (0053H) *1 

mm VDP C VRAM 7 K u X * -fe 7 h L T, 
• «fflBfi«jli 
SETRD £ [5] ». t? L, Z tl (i 
TMS99l8C*t1-& 1) <7) X" VRAM <r> ~T 
KuX(±14h*«y Y<n^%. ^b"7^ 
\£ 1 *£Ji NSTWRT £ a - ;u 

A* HLC VRAMTF>X 

fl* £ t 
AF 

FILVRM (0056H) *4 

$61 VRAMc7)^^Mit^fH]-^T-^T--3 
fcrtfL, *rflfiTMS9918C£H-& 
i> <r>X* VRAM SOT Ku X(il4f y h <7) 
h £ffi-?*£fi BIGFIL 

A^J HL £ i^t & VRAM 7 K 

bc izmz&tiffimcomz, act- 

Uv>** AF, BC 

LDIRMV (0059H) *4 
ttlig VRAM^b / H7'd - y 
A* HLCV-X-T Kux(VRAM), DEC 

fxf4^- , >3> •7Pux(y j ei)), 

BCti^. Jfefci- h VRAM ct)T Ku 

LDIRVM (005CH) *4 
ttffi / * U VRAM ^\7'd y 
A*7 HLCV-x-T Kux(y^'J), DEC 
T'XtN ^yg >-T KUX(VRAM), 
BCc^£. ^5i1-«2)VRAMOT Ku x 

tfl* & L 



CHGMOD (005FH) *3 

mm x? >j-> • p.****. 

^£ b SUB-ROM<?)CHGMDP£#bb 
A* Acx?'j-> • ^e— K (0-8) 

CHGCLR (0062H) *1 

W.Rt. MM 

A7J AC-^-K 

FORCLR (F3E9H) Cffrfrfe 
BAKCLR (F3EAH) ClTjftfe 
BDRCLR (F3EBH) CJgfflfe 

NMI (0066H) *1 

NMI (Non Maskable Interrupt) 

A7J & L 
ft*! £1 

CLRSPR (0069H) *3 

-f^-Cc7)X-7 0 ^ h £frjtflfb. X-7°y^ 

-£mji:fecl-£. X7°7^ h^nte 

S(i209 (^-KO-3) £fcfi217 

- K4 ~8) C-fev h 

A7J SCRMOD (FCAFH) CX?'J->-^ 

- K 
& L 

INITXT (006CH) *3 

tttg TEXTl K (40*24) CMfl 

fb. ^^/u--f>T-(i^°u ••/ h fcMjjjlfb 
L&K h ^frJJ$fb^M&b, 
:o;i.-f>^-/i/tfc4 SUB- 
ROM c7) INIPLT fca-yu-f-j 

A7J LINL40(F3AEH)C 1 fr^M 
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TXTNAM (F3B3H) \Z'*9->^-U- 

T — 

TXTCGP (F3B7H) {Z'<?—>i?x.*l< 
— 9 • t — ~7 )\s 

INIT32 (006FH) *3 

mm mm * graphici * - k (32 * 24) \z $ 

A* T32NAM (F3BDH) C^->*-A- 
r — 

T32COL (F3BFH) U^7-T-7'^ 
T32CGP (F3C1H) \Z'*?-> V 
-9 • r-7";u 

T32ATR (F3C3H) CX7°7^ h T HJ 
h'i— h • r — 7*';u 

T32PAT (F3C5H) CX7°7^ b>>x* 

ma £i 

INIGRP (0072H) *3 

mm n^«/77^ 

fb. ^<7)^-f->-C"(i^°^ v h (iWJtfb 
A* GRPNAM (F3C7H) C^°^->^-A- 

f — ~7*7u 

GRPCOL (F3C9H) !:^7-f-7'/b 
GRPCGP (F3CBH) \Z'*9- > ^ x * U 

— ? • T — 

GRPATR (F3CDH) CX7°7^ h T h 
g b' jL— h • r— ~t)v 
GRPPAT (F3CFH) [zxYy^ h * 
u — ^ • T—~T J\> 
fctJ2> 4-L 

INIMLT (0075H) *3 
fttil M £ MULTI COLOR * - K H ftJ8H 
fb. f^-e&^wy MilDJBft 

A* MLTNAM (F3D1H) 

r — 7;u 

MLTCOL(F3D3H)(z^y-r-7';u 
MLTCGP (F3D5H) > ^ x * V 

— ? ' T — "/OU 



MLTATR (F3D7H) (iX7°7-f h T h 

MLTPAT (F3D9H) CX7°7^ he>x 
$ v-9 - T— 7/1/ 
as* & I 

SETTXT (0078H) *3 
ttflg VDP<OA£ TEXT1 K (40*24) fc 

A* INITXT^[H]b 

aj* art 

SETT32 (007BH) *3 
ftfig VDP <7)fr% GRAPHICI ^ - K (32 * 

24) izirh 
\ti INIT&fcHt 

SETGRP (007EH) *3 

mt VDPc7)^£ GRAPHIC2 *~Y\zf& 
A* INIGRP t R t 

aj*> 

SETMLT (0081H) *3 
ftfig VDP <7) ^ £ MULTI COLOR ^£ - K 

A* INIMLT hW\t 
as* ^rl 

CALPAT (0084H) *1 

mm x7?>r h • xx^i^— ^ • t-7/kt) 

A* AKX77 4 b#-f 
aj* HLC7F>X 
U>>X? AF, DE, HL 

CALATR (0087H) *1 

A* ACX77^ h 

as* HUcTKwx 
u>>X? AF, DE, HL 
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GSPSIZ (008AH) *1 

Xii &i 

16*16ct)-tM x<nyk&<nfrCY 77/^ 
•b ••/ h . Zil&ftnm&lt CY77 7£ 

'J -fe y h 

Uy7^ AF 

GRPPRT (008DH) *2 
ttfil /7 7^ 7^111:^^1^ 
A* A(:^7^3-F. x?'J->-^ 
- K*<5~8% & LOGOPR(FB02H)(i 
o > 77 ;p • ;t u — : y 3 y 3 — K 
dl* £ L 

• PSG naa 

GICINI (0090H) *1 
ttgfil PSG^MfkL, PLAY 'Xtntzitxnfy) 

A* & L 

as* fci 

WRTPSG (0093H) *1 
ttfii PSG (TiWX? Cf'- ^ £ &tf 
A* A(i PSGc^u >?X^#-^, ECf-^ 

ai* l 

^/^ & I 
RDPSG (0096H) *1 

A* A (I PSG^U y'X^ff 

ft* Afc:§U*&/C£f{6 
L^yX^ & L 

STRTMS (0099H) *1 

ttfig '<-y ;/7 7>F-;xnLt PLAY 

t^Wt^^^"T^fx y ? L, 

§§ ! T 4 1 T 5 ' £ 1 1 ft I * P L A Y £ CD ^ ft * 68 

A* £1 
ft* £1 



• *«-#- F, CRT, >^^Ai!A 

CHSNS (009CH) *1 

A* frl 

ft* ^•77 T ^ti)ii!i"Z77;'^7 h. 

i^y^^ AF 
CHGET (009FH) *1 

mm i^a* (xtjw% h o ) 

A* frl 

ft* AlZAtlZtltz^o- K 
l/y7^ AF 

CHPUT (00A2H) *1 

mm 1 ifc^^ 

A* Atcffl^t-l^o-F 

ft* & L 

i^yx^ £1 
LPTOUT (00A5H) *1 

A* Addhtj1-&3:^=j- k 

ft* M^L/:l^CY7 7/^7 h 
UvX? F 

LPTSTT (00A8H) *1 

mm 7n>tmm&*^3. y 9 

A* frl 

ft* A**255TZ7^^**U -tr y h£flT^ 
fttfT^U > ?(i READY. A* f 0tZ7 
y*rif* »v \ £ftt>>ftfr/iJ > 
NOT READY 

l/y^^ AF 

CNVCHR (OOABH) *1 

/* L, a-KMBfc 
A* A£:fc2p3--K 

ft* CY77 7'^ "J -fey Hf77>| •/ ? • 

CY 7 Z77^7 h—ACig? 

CY 7 7 y*3&*-fe -v h , Z77 U % •/ 

u^^^ AF 
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PINLIN (OOAEH) *1 

im 'J 9 — > *-^STOP *-tf9 4"T$ 

ixhtXizXhZilfz^?- V £ mfc 
^i/v<77 7 {:Mt^ 

A* frl 

as* HLi:^~7 7 r^TfcMT Kb 7s -1, 
STOP ^-T-^T L/:i ^^CY7 
7/^7 h 

INLIN (00B1H) *1 

mm AUTFLG (F6AAH) ^ 7 h £*ll>& 

*k± pinlin tmt 

A* frL 

tli* HL \Z'<v7T<r)9bW7 K>x-i, 

STOP * — T**7 Lfc£ **>#CY-7 

QINLIN (00B4H) *1 

mm tt r u^-x hmtj^l-cinlin 
a* &i 

tJb* HL 7 7 tf)3fc!S7 

STOP ^-T"^7 L/:i^^CY7 

BREAKX (00B7H) *1 

mm ctri -stop *-zmi,x^hfrZifr 

A* &l 

iti* ?tL-CV>a^CY 77 h 

Uv*? AF 

BEEP (OOCOH) *3 

mm 7--tf-£P!bt 
a* &i 

CLS (00C3H) *3 

mm mm ? g r 

A* ^077/^7 h 
ai* & L 

AF, BC, DE 



POSIT (00C6H) *1 

A* V;K7)X.^fI, 

as* f £ l 

Uy7^ AF 

FNKSB (00C9H) *1 
titffg 7r>^ 3 > • ^)<W^T 7 r i 
r^^fiy^L (FNKFLG), T 

A* FNKFLG (FBCEH) 

£fc* £1 

ERAFNK (OOCCH) *1 

mm 7 7 > ^ y 3 > • ^-co^^mt 
a* & i 
as* & l 

DSPFNK (OOCFH) *2 

mm 7 T >^ 3 > - 
A* £i 
as* £1 

TOTEXT (00D2H) *1 
A* £1 

tb* & L 

Uv>X? -f^T 
• tf-Ix I/O 

GTSTCK (00D5H) *1 

A* ACi<^) ->* 3 4 XTW v y 7 ^^ 

ai* A!I^ 3 <f XTW y y^^^jfoj 

Uv>X? -f^r 
GTTRIG (00D8H) *1 

mm h u # * * > £ as-t 

as* A^oi'bF u #*?>f±ff£;tt-c^£ 

M 

A OFFH & b h U 77Mf ^Xiffl $n 
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L^X* AF 
GTPAD (OODBH) *1 

mm wtkmz&t 

A* AI:P<4^ yf^7 Ko#^ 
GTPDL (OODEH) *2 

Adit 

TAPION (00E1H) *1 

mm *^7h^^-;-oN^, ^7f« 
a* %i 

TAPIN (00E4H) *1 

A* & L 

di^J ACf-^. ML^I±CY77/ 

TAPIOF (00E7H) *1 

4tH T~ 7>^S6^&&£X h 7 7' 

A* £L 

TAPOON (OOEAH) *1 

# -fe v \<r>*-9- ON <7)&, ^yf- 
7n 

A# A= 0 ^by 3 - h • 

thtl ML/:i^CY7 7^-t7 h 

TAPOUT (OOEDH) *1 

mm T--r\z?-? £«£&tf 

A* A fir-? 

ttiA *SJ[L^liCY77/H7 h 



TAPOOF (OOFOH) *1 

mm h 7 7° 

XJ] & I 

% L 

STMOTR (00F3H) *1 

A* A=0 -> Xhv7° 

A= 1 -* 

A =0FFH - T%Mt®.<nftott. 
UvX? AF 

CHGCAP (0132H) *1 

ftflg CAP 7 > 7V>#ffi 

AA A=0 -» 

A^O -> 7>-7°£o(t& 

uv*? AF 
CHGSND (0135H) *1 

mm i f y h • ^> Ftf-Ywtmz&z- 
h 

X~h A=0 -> OFF 
A * 0 - ON 

UvX? AF 

RSLREG (0138H) *1 

A* £1 
u>;*? A 
WSLREG (013BH) *1 

mm h • ^'x;cf-^ti 

at? 

A# AtC#$jXtf«[ 
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RDVDP (013EH) *1 

mm VDP^xr-^x • v VXfZWhts 
A* 

Uv>x? A 
SNSMAT (0141H) *1 

A*J AC^tSfi 1 

a* act-; (# s iit w£ — ic^i- 

UvX? AF, C 
ISFLIO (014AH) * 1 

aia a=o -* imw 

A*0 -» t&fWCIifr^ 
Uy7^ AF 

OUTDLP (014DH) *1 

mm 7° ] )> LPTOUT t 

1 . tab u x^- x izmrn ztih 

2. MSXf±1f-C£^-7 0 'J 

3 . Mfc L device I/O error > 
A* ACT-; 

l/y7^ F 
KILBUF (0156H) *1 

mm k • ^777^;')r 

A* & L 
HI* £1 
l^vX? HL 

CALBAS (0159H) *1 
ftfig BASICS > 7*U ?fl<50;u-f-> £ 
^ > ^ — 7. o ■/ h ' 3— /U 

A* IXtzp^^thi-T Kux 

as* o^t/dii-^-f-xi <t & 



• MSX2fflCzii*P^tl/;X> h ij 

SUBROM (015CH) 

mm SUB-ROM H>^~Xo 7 h • 3— 
A* IX tCBf 1S&1T7 Y v X, [Hj^piz IX £ X 

EXTROM (015FH) 

mm SUB-ROM£^ >^-xn >y h • =i— fl, 

A* ix kwx 

uvX? >x^ t IY (i '}-if-7£ft& 
EOL (0168H) 

mm troifcbq itfij-f 

A* H*:^— y;u^x*«, LCYIII 

ai* & l 

BIGFIL (016BH) 
ttfig MflBft&tt FILVRM fcW t. fctfU & 

FILVRM Tii, X/ 7 >J->-*- K**0 
- 3 X'hhfr£ + x v 9 L, il^-?^ 
b VDP(il6K><>f h ^ VRAM I 
o-Cv^w^ittii (MSX1 £<o 
3>A'ff'jf^/:y)). LS*U BIG- 
FIL li^e- Kof-x v flfflhti $-1 

A* FILVRM £ H t 

aj^ FILVRM tUt 

FILVRM fcHt 

NSETRD (016EH) 

mm VDPdT x^-t •■/ h LT, M<%&#> 

A* HL (i VRAM T K u X 

Uv>X? AF 

NSTWRT (0171H) 

mm VDPdT F>x^7 h LT, #£iA<^ 
& 

A2j HL (z VRAM TK^X 

a* a fci 

u>>X? AF 
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NRDVRM (0174H) 

A* HL izMifrttit VRAM K U X 
UvX? F 

NWRVRM (0177H) 

VRAMCf-^^f^iAf 
A* HL (3 VRAM TFw X , ACf-^ 
a* & I 

i^X? AF 



SUB-ROM 



SUB-ROM (7) =7 — ij > 7'. ^-y>x(iiaT^>io 

LD IX, INIPLT 

; Set BIOS entry address 
CALL EXTROM 

; Returns here 



ifc, iX£*Lfc< frv^^Kf^^j^tcn- 



INIPAL : PUSH IX 

; Save IX 
LD IX, INIPLT 

; Set BIOS entry address 
JP SUBROM 

; Returns caller of INIPAL 



GRPPRT (0089H) 

-> 5-8 <nfrX*W}f?) 
A* AM»a-K 
Hi* £L 



NVBXLN (00C9H) 

A* tftjft :BC£Xgft, DE[~Y^*i 
: GXPOS (FCB3H) CXffil, 
GYPOS (FCB5H) HYmM 
fe : ATRBYT(F3F2H)UT h U hf 
a.- h 

: LOGOPR (FB02H) 

NVBXFL (OOCDH) 

^IBCCXIII, DE(zY^« 
fcjft: GXPOS (FCB3H) CXII, 

GYPOS (FCB5H) CYil 
fe : ATRBYT (F3F2H) CT h 'J tf 
a- h 

: LOGOPR (FB02H) 

Hi* &l 
CHGMOD (00D1H) 

mm *?v-> • K**i* 

A* Ai:x; U-> • K (0-8) 

INITXT (00D5H) 
ttfil Mi£T*Xh • ^e- K(40*24)(iLT 

A* TXTNAM (F3B3H) 

T — ~7* )V 

TXTCGP(F3B7H) tc**-> 1/ 
-9 • r-r;u 

INIT32 (00D9H) 

mm mmzr** v • k (32*24) ki 

A* T32NAM (F3BDH) 

T32COL (F3BFH) (i^^-r-r;u 
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T32CGP (F3C1H) \Z'<?->i?k*V 
-9 - T-r'Jis 

T32ATR (F3C3H) CX"/?^ h 7 h U 
t'o.— h • r — 7Vu 

T32PAT (F3C5H) t:X7°7^ h x'x* 
u — ^ • r — 7*/u 

INIGRP (OODDH) 

mm wmzftm®L?77 4 • 

A* GRPNAM (F3C7H) (c^->*-A- 
r — 

GRPCOL (F3C9H) 

GRPCGP (F3CBH) >$>x* 

U — ^ • T — ~7 )]y 

GRPATR (F3CDH) |:X7 7^f h 7 h 
'J h'i— h • r-y'JV 
GRPPAT (F3CFH) CX7°7^ h^x 
— 9 • f — 7*;u 

INIMLT (00E1H) 

mm mm & multi color ^-kclt to 

A* MLTNAM (F3D1H) A- 

MLTCOL (F3D3H) \Z$ 7-f-r 
MLTCGP (F3D5H) — 

MLTATR (F3D7H) CX77^ FTF 
•J h'x- h • r-7;u 
MLTPAT (F3D9H) CX77^ h P x 
^ U — ^ • f — 7VU 

SETTXT (00E5H) 

mm VDP £• T X h • — K (40*24) fct 

A* INITXT£|s]t 



SETT32 (00E9H) 
ttflg VDP£r*X h -*- K (32*24) fct 

A* INIT32tHl: 
SETGRP (OOEDH) 

vdp ^ mmfcm * - k k 1 £ 

A* INIGRP fcB.t 

SETMLT (OOF1H) 
ttffi VDP J MULTI COLOR J t— K(^1~& 
A* INIMLT £ fn] t 

CLRSPR (00F5H) 

A* SCRMOD (FCAFH) (:xX')->^ 

— K 

CALPAT (00F9H) 

mm x7°7^ h $*x*i>— • f-7)wr 

KVXtilf ( £ <7) ;u— f- >(i MAIN- 
ROM <nw\&<?) BIOS £>HL) 

A2l ACix-7 0 ^ h frf 
HL i:7 K u X 

u->*? AF, DE, HL 

CALATR (OOFDH) 

mm x7°yj \Wft£T—-fMto~r f^x^i 

1" ( - <7);u-f-> f± MAIN-ROM ftRig 

C7) BIOS tmt) 

A* ACX7°7^ h#-^ 
tib^J HLCTFUX 
1/^7^ AF, DE, HL 
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GSPSIZ (0101H) 

mm mMnx-Tyj h*MX*mir (zvju 

- f > fi MAIN-ROM (D (IJ £ c7) BIOS 

tmt) 

Art %L 

fcfcrt AlZX-?7j h"*MX. 16* X 
CY77 y h 

l/y7^ AF 

GETPAT (0105H) 

mm *^=?9 9 • 
Art AJc^n-F 

fc*Jrt PATWRK (FC40H) \Z**7??-'* 

WRTVRM (0109H) 

mm vram a r- tzm^&ts 

Art HL (I VRAM 7 K u X (0 

— FFFFH), At:f'-^ 
dirt frl 

Uy7^ AF 

RDVRM (010DH) 

mm vram on#6tttr 

Art HUcf^ft-f VRAM(7)T Kux (0 

-FFFFH) 
dirt AfcSS^aiLfcffi 
lx>>x? AF 

CHGCLR (0111H) 

mm mmo&tt^tb 

Art Ai:x^ iJ-> • K 
FORCLR (F3E9H) 
BAKCLR (F3EAH) tflHRft 
BDRCLR (F3EBH) tz^fflfe 

&rt *L 

CLSSUB (0115H) 

mai mm 9 >j r 

Art £L 
dirt £L 

DSPFNK (011DH) 

mm 7t^^3>^-^ 



Art &l 
dirt £1 

WRTVDP (012DH) 

mm vdpct) u v x ? tc f - 9 £ m $ & 
Art ci:i/y'x;tt, Bcf-; 
as* frl 

l^X* AF, BC 

VDPSTA (0131H) 

Art ACU/X^M (0-9) 

dirt Ai:f-; 
u-v>X? F 

SETPAG (013DH) 

mm &i 

Art DPPAGE (FAF5H) \zT4 X7V A 

ACPAGE (FAF6H) C7^f^7'-^ 

dirt & L 

AF 

INIPLT (0141H) 

VRAM fc-te— 7£iVtv>£) 
Art & L 

dirt &l 

AF, BC, DE 

RSTPLT (0145H) 

mm >*V v h £ VRAM *^']XhTt4 
Art ta L 
dirt £L 

u->*? AF, BC, DE 
GETPLT (0149H) 

mm >*v vYfrkty-?- v*%b 

Art A(p>«V ••/ h#-^(0~15) 
dirt B*)±fa:4 t'-y h »C^<50v?- K 

B <7)Tte 4 h' M:f^3-F 
C<0T1£4 f-y h^jjfoci- K 
AF, DE 
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SETPLT (014DH) 



mm 



to* 



•fij =? — o — K £ ' N ° V 7 h £ -fe 7 h 
DC^°U 7 (0-15) 

E c7)Tte 4 t* v M:i^3- K 

ta L 

AF 



BEEP (017DH) 

& l 

PROMPT (0181H) 

A* & L 

aia & L 

u-v>x? 1r*<X 
NEWPAD (01ADH) 

A* A(iJ^T^T-^^AfL"r^-;k *7 

8 ••• 7fK>'fx7^ (OFFH V 

**» 

9 ••• x^n^^-r 

10 - Ymm&Mt 

11 ••• y A Y**&*X<i yf^3R»**t 

(JfSflfta:! OFFH) 

12 ••• -^x^-K-h l(wS^§n.'tv> 

hfr (OFFHT^ij) 

13 ••• X^IrI^^ h £Mf" 

14 ••• Y^fa^TTV-fe-y h 

15 ••• (otolz 0 ) 

16 ••• ^X^iff-h 2fc#tH3*lTV* 

(0EFHT*«) 

Y#|n]<50*7-te7 h $rjI1- 

(ohi:0) 



as* 



17 
18 
19 
A 

t*<X 



CHGMDP (01B5H) 

wm vdpct)-^- 



A2> 



K(0~£ 



KNJPRT (01BDH) 



tttfig 



A* 



77 7^ 7?®ffi K5-8) tc8i¥ 

BCd JlSil^- K, Ad^*-K. 
*^re - K (i BASIC <0 PUT KANJI 



0 •• 

1 •• 

2 •• 

& L 

AF 



•• 16 x 16 K -y Fti^ 
•• K7 h 



REDCLK (01F5H) 

A* CC^7 ? RAM 7 K U X 
C00 MMAAAA ] 

I 7 KVX(0~15) 

K(0~3) 

A(il%^iAA/it-^ (Tf5 4 tf 7 



F 



WRTCLK (01F9H) 

A* Alit^&tff-;?. CH?n-y? 

RAM T KVX 

as* %l 

Uv>X* F 
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A.2 Math-Pack 



Math-Pack kli, MSX-BASIC ^ictt^^^-f-x^+^^^l" t <r>X\ ZtLk&ffiitmfr 
Math-Pack X^mWMBiii'^X BCD(Binary Coded Decimal = 2 itfb 10 gMlz M o 
4 K ff«jffi(14fir)(i8^M h"C*a?il*'t(HA.1, HA. 2). 



0 LSB 
0 



fR&SB6«j@ 









isagP8ffifa 


4 


















5 


















6 
















is»spi4«Ta 


7 



123456 -> 



0.123456 E+6 





0 


1 


2 


3 


DAC 


46 


12 


34 


56 



123456.78901234 -> 0.12345678901234 E + 6 



0 


l 


2 


3 


4 


5 


6 


7 


46 


12 


34 


56 


78 


90 


1 2 


34 



HA. 2 JfeftOSSMI 
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0 


0 0 0 0 0 0 0 




1 


0 0 0 0 0 0 0 




X 


0 0 0 0 0 0 1 



mm 

•0 





X 


1 


0 


0 


0 


0 


0 


0 



*fcH(-0?) 

•10(7)-63^ 
•10(7)0^ 



X 


1111111 


10(7) + 63^ 




)±) "x"(i, *<7)f£7!r 1 Ztz\,t0(F>£hhX'1h 


0 1 2 3 4 5 6 7 


(/<-< h) 


FF 


99 


99 


99 


99 


99 


99 


99 


-0.99999999999999 E + 63 






8 1 


10 


00 


00 


00 


00 


00 


00 


-0.10000000000000 E-63 






00 


X 


X 


X 


X 


X 


X 


X 


0 



0 1 


10 


00 


00 


00 


00 


00 


00 



7F 


99 


99 


99 


99 


99 


99 


99 



+ 0.99999999999999 E + 63 



m a. 4 femmwg&to^towm 



Math-Pack ^%<n^% t&S^U t fLT v^S t. :^^'Jx'jT 

£ "DAC (Decmal ACcumlator) (F7F6H) fft <h <nm9ffl% t £ hm&*W$V$Z> ^ 'J 7 £ 
"ARG(F847H)"£v^41". /:Utf**^-f>^)M, DAC lzX-oX^h$fck ARC £ A 
ot^S ^1t# ? ft* t DAC izX^Ztiz^n tt. 

DACtifi, #«K|g3fc tefit«*», 2^M hmfc%faM1r&Zt&T£tt&, ^tlh<7)i 
^^^a^AoT^^(^^^7Kt^^^"VALTYP(F663H)" ^ffi^il, ^fWMtO^ 
T4, 8, 2<7){lri*A9 41". 

U HS»^)»^lt(±, Tfc ±ttftDAC+2 t +3t|^LT<«S.v\ 

Math-Pack (i BASIC <Vfo%l>Jl'— f >'T& & tztb, X7-* ? il^M(0 Bfc*-^;*—'*— 7 
o-^^)i±^ii{ziei:^x7-;u-f->^S»Wt^iRL, BASIC =?^> Ku^/WcM 
0 **lfc»tfc^fc##, H. ERRO(FFBlH)£§£&;cT< *fS?v\ 
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• Math-Pack 7 - <7 x 'J 7 







1MX 




VALTYP 

DAC 

ARG 


F663H 
F7F6H 
F847H 


1 

16 
16 


DACCAoTl^^c7)^jt^^T 

BCDBxt(7)•;fI^J/J^^*7 7 +IlA^-^ 

DAC(7)>i^m 



• Math-Pack ivMJ 




36 ^/J63f 







m m 


DECSUB 


268CH 


DAC «- DAC -ARG 




DECADD 


269AH 


DAC «- DAC + ARG 




DECNRM 


26FAH 






DECROU 


273CH 


DAC^rlzg^SAt"^ 




DECMUL 


27E6H 


DAC «- DAC* ARG 




DECDIV 


289FH 


DAC 1- DAC/ARG 





*1 l£&Sf$<7)^#^ 0 a: (0.00123 -* 0.123E-2) 







m m 




COS 


2993H 


DAC 




COS (DAC) 




SIN 


29ACH 


DAC 




SIN (DAC) 


T^T 


TAN 


29FBH 


DAC 




TAN (DAC) 


T-<T 


ATN 


2A14H 


DAC 




ATN (DAC) 


?,<X 


LOG 


2A72H 


DAC 




LOG (DAC) 


T^T 


SQR 


2AFFH 


DAC 




SQR (DAC) 


T-<T 


EXP 


2B4AH 


DAC 




EXP (DAC) 




RND 


2BDFH 


DAC 




RND (DAC) 





Mft2 







m m 




SIGN 


2E71H 


A <- DAC<7>#-f 


A 


ABSFN 


2E82H 


DAC «- ABS(DAC) 




NEG 


2E8DH 


DAC <- NEG (DAC) 


A, H, L 


SGN 


2E97H 


DAC «- SGN (DAC) 


A, H, L 



QMTZlsitXfT^Ttlt, A, B. C, D, E, H, LC7)^S Uv^^^laT 
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7^ 






XT 18. 




MAF 


2C4DH 


ARG DAC 




A, B, D, E, H, L 


MAM 


2C50H 


ARG <- [HL) 




A, B, D, E, H, L 


M0V8DH 


2C53H 


[DE] - [HL] 


fs«* 


A, B, D, E, H, L 


MFA 


2C59H 


DAC <- ARG 


i%mm 


A, B, D, E, H, L 


MFM 


2C5CH 


DAC <- [HL] 




A, B, D, E, H, L 


MMF 


2C67H 


[HL] <- DAC 




A, B, D, E, H, L 


M0V8HD 


2C6AH 


[HL] <- [DE] 




A, B, D, E, H, L 


XTF 


2C6FH 


[SP] < — ► DAC 




A, B, D, E, H, L 


PHA 


2CC7H 


ARG -> [SP] 




A, B, D, E, H, L 


PHF 


2CCCH 


DAC [SP] 
[SP] -> ARG 




A, B, D, E, H, L 


PPA 


2CDCH 




A, B, D, E, H, L 


PPF 


2CE1H 


[SP] -* DAC 




A, B, D, E, H, L 


PUSHF 


2EB1H 


DAC -> [SP] 




D, E 


MOVFM 


2EBEH 


DAC <- [HL] 




B, C, D, E, H, L 


MOVFR 


2 EC 1 H 


DAC <- (CBED) 




D, E 


MOVRF 


2ECCH 


(CBED) <- DAC 




B, C, D, E, H, L 


MOVRMI 


2ED6H 


(CBED) <- [HL] 




B, C, D, E, H, L 


MUVKM 


o c n c" u 






R C D F H L 


MOVMF 


2EE8H 


[HL] «- DAC 


HUME 


A, B, D, E, H, L 


MOVE 


2EEBH 


[HL] - [DE] 




B, C, D, E, H, L 


VMOVAM 


2EEFH 


ARG <- [HL] 


VALTYP 


B, C, D, E, H, L 


MOVVFM 


2EF2H 


[DE] - [HL] 


VALTYP 


B, C, D, E, H, L 


VMOVE 


2EF3H 


[HL] «- [DE] 


VALTYP 


B, C, D, E, H, L 


VMOVFA 


2F05H 


DAC «- ARG 


VALTYP 


B, C, D, E, H, L 


VMOVFM 


2F08H 


DAC <-[HL] 


VALTYP 


B, C, D, E, H, L 


VMOVAF 


2F0DH 


ARG <- DAC 


VALTYP 


B, C, D, E, H, L 


VMOVMF 


2F10H 


[HL] <- DAC 


VALTYP 


B, C, D, E, H, L 



: M) CHL),(DE)(i t ^tl^ tlHL, DE ? biz** U ±0)&.flL 

&m<n%b&ti*WLV(P£%:^T^%$<nlS, VALTYP (F663H#ife) ll7jv£ftT^6Mi;/£i:fi*2Kj(2,4,8 



=7^01^ 


TY'UX 




ass 






FCOMP 
ICOMP 
XDCOMP 


2F2 1H 
2F4DH 
2F5CH 




CBED 

DE 

ARG 


DAC 

HL 

DAC 


HL 
HL 



A = 1 -» £iZ2<:&iZl 
A = 0 — £i2 = :&iZ2 

a = - 1 — * ^ia>^i2i 
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FIN 



3299H 



m m 



a <- X39V0>ftBBt4 ! 

C -FFH : 'JM&£fcU 0 
D <-&<r?» 



m 



FOUT 
PUFOUT 



3425H 
3426H 



x>HJ-*# A 

b 
b 
b 
b 
b 
b 
b 
b 



t7 0 

t6 0 

t5 0 

t4 0 

t3 0 

it2 0 



7^-77 M&^fcU l 
a>7C£3|£ijnu&L v l 

JE(7)|»(7)i»^t,fiF*" + ,, ^tt* 



B 

C 

**# HL 



SfefcttL, 1 
**^L, 1 
MtttL, l 
iti 

itO 0 : B£'J4BU&, 1 







« II 


FOUTB 
FOUTO 
FOUTH 


37 1AH 
37 1EH 
3722H 


DAC+2,3CAoTt^2/H hSft^2jtffH0>±9 
DAC + 2,3HAoT^^2/\'< hagfteBjtMaX* 


X>MJ — ^# DAC + 2 2/\*< hSIK 
VALTYP <— 2 

HL ^^C^IJc^tIcP.T 7 



>3E) 1^3. * t*l^tife«#$ tlfcl* 

FOUTB, FOUTO, FOUTH CRgfe? DAC+2£A*lfcSEft*lft3 £$£tti VALTYP ( F663H#ife) £01*2 £ 







m m 


FRCINT 


2F8AH 


DAC£2/« h^HT^)(DAC+2,3) 


FRCSNG 


2FB2H 


DAG^*H!*^»Cl-«i 


FRCDBL 


303AH 




FIXER 


30BEH 


DAC *- SGN(DAC) * INT(ABS (DAC) ) 



>±) ^^VALTYP(F663H#±fe) Ut, DACC7)M^^T^(2, 4, 8) 







m m 




UMULT 


3 14AH 


DE 




BC * DE 


A, B, C, D, E 


ISUB 


3 167H 


HL 




DE-HL 




IADD 


3 1 72H 


HL 




DE + HL 




IMULT 


3 193H 


HL 




DE * HL 




IDIV 


3 1E6H 


HL 




DE/HL 




IMOD 


323AH 


HL 




DE mod HL(DE «- DE/HL) 









m m 








SNGEXP 


37C8H 




DAC 


ARG 


DAC 


DBLEXP 


37D7H 




DAC 


ARG 


DAC 


INTEXP 


383FH 


2/n'^ h^&C7)^#ij| 


DE 


HL 


DAC 



APPENDIX 

A.3 t'Vh7D^-h^>^7^ 



f v y 7"o 7 7 • h 7 y X7 r (4 BASIC <7) COPY ffr^fcfflS I, RAM, VRAM, 7"^ X 
BIOS £0 SUBROM *>£ W± EXTROM t < fcf? I*. 



1. vram racism 

• BLTVV(0191H/SUB) 

A Jj HLi^x?^F562H 

•SX(F562H, 2) 
•SY(F564H, 2) 

• DX(F566H, 2) 

• DY(F568H, 2) 
•NX(F56AH, 2) 

• NY(F56CH, 2) 

• CDUMMY(F56EH, 1) 

• ARG(F56FH, 1) 

• LOGOP(F570H, 1) 

& t> CY777'*'J-fe7 I- 
U*X? t^X 



7-xcoY^fS 
fx t a, ^ — y 3 "y cr> X1MM 
T'xf 4 * — 3 >WYI1 
X7J[fi]<o y.y hfc 
YT^fto Kv hie 

TJfr ife3ftRAMcOji#I(VDPc7) R#45 £ 
(511;) 

n y-h ivi{^<V — y 3 > • 3— K(VDP O d 



2. RAM £ VRAM ffl(OT-$U& 

CO i 7 4r± # ? so L T ii < •) i 1\ 

• x^ U K 6 

XTJft^K"/ M&*Y7Jft<7> Kv h ft/4+4 
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• X^U-V*- K5 J/i(±7 

X^TTrIO K-y hft*Y;£|fi]W K-y h ft/2 +4 

• 'J K 8 

X1jft<7) Vv hie* Y^ftc?) K-y hft/2+4 

fcfe'L, S9 ') WsoJraft^^ ') Jbtf-C < t<2\,\ %t$, fU x RAM X'litiffilT— 9 b 
<0 2aM h^Y^co F'7 HSc^^LTv->i1-. 



BLTVM(0195H/SUB) 



A -h 



R?IJ& VRAM icfe^1-i> 

HL U >>X F562H 

§ f, t JMT n>*7 / - 9 £ H^teI" h 

•DPTR(F562H, 2) 

• DUMMY (F564H, 2) 
•DX(F566H, 2) 
•DY(F568H, 2) 

• NX(F56AH, 2) 



NY(F56CH, 2) 



• CDUMMY(F56EH, 1) 

• ARG(F56FH, 1) 

• LOGOP(F570H, 1) 
> BLTMV(0199H/SUB) 

* m vram & bmvnz&mt & 

A fi HL WxX?<-F562H 



?*;-(-te-y M"$ 

T*X fO-ys> <7) Xffiff 

*) 

^|fil tte3RRAM<oa^(VDP<OR#45 t 

mt) 

U-J^JJU- *^<U - y 3 > . • 3— K (VDP CO 
fCY77/*-fe7 h 
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•SX(F562H, 2) 
•SY(F564H, 2) 

• DPTR(F566H, 2) 

• DUMMY (F568H, 2) 

• NX(F56AH, 2) 

• NY(F56CH, 2) 

• CDUMMY(F56EH, 1) 

• ARG(F56FH, 1) 

& 1} CY77/^)-fe7F 



; v-x^Yffiji 

U ^fxf /( ♦r- x 3 > • 7 K u x 

^^]^:ffi?SRAMc7)SK(VDPc7)R#45 t 

raw 



3. T4X?t RAM, VRAMM0>lE& 

if 7r^^*IS:^t^^^#)0 *-*-(7r^^8« BASIC 

; Get pointer to file name 
; Set it to parameter area 



i 

LD HL, FNAME 
LD (FNPTR), HL 



FNAME: DB 22H, 'B : TEST. PIC, 22H, 0 



'TEST. PIC", end mark 



ZZT, ftfr^y—itj&Ztitf, BASICS >?—Y*) ^X7^> Y?^i?*>7Lt1r. 
ZVtztb, g^"/o/7Afitx7-^N> K 'J >^Lfc^%^MSX-DOS, ROM^-h 
'J y : JX*Z<7)Jl>-i~>Z P? 7y^*y H"2>4l?^* 0 it. £*>7 7 ?fi H. ERRO 

(FFBlH)T-f. 



I BLTVD(019DH/SUB) 

wt m fu^^ vram h 

A * HL ^yX^<- F562H 

• FNPTR (F562H, 2) 

• DUMMY (F564H, 2) 
•DX(F566H, 2) 

• DY(F568H, 2) 



7 7^^^0*57 Fi/X 



364 



A. 3 MvY-JuvO- 



NX(F56AH, 2) 



t±3 -h 



; Y^I^ct) Ky l-tt-ty Yt &<&%l±%i>\ - 

*) 

; #fiii£»RAM<7>£«(VDP*)R#45 i 

Mt) 

; Oy^/l/' 7f 1/ — 73> • 3— K (VDP <7) 

n # ;u • u — x a > • 3— KtlUt) 
■^7 / - ^ l:x 7-*>'*ll(f CY 7 7 / * -fe y F 



NY(F56CH, 2) 

CDUMMY (F56EH, 1) 
ARG(F56FH, 1) 

LOGOP(F570H, 1) 



I BLTDV(01A1H/SUB) 

A tl EL vi??,?*- F562H 

• SX(F562H, 2) 
•SY(F564H, 2) 

• FNPTR(F566H, 2) 

• DUMMY (F568H, 2) 

• NX(F56AH, 2) 

• NY(F56CH, 2) 

• CDUMMY (F56EH, 1) 

• ARG(F56FH, 1) 

m 73 CY 7y?"£ U-fev h 



; y— xcox^a? 

; v-x<7)Yffi1f 

; ~7 7 4 )\/&<r>hhJ Kvx 

; ^"i-(-fe-y hta-BUli*^) 

: XTVftco K-y Fic 

; Y73rS]<7) K-y h » 

; ^';-(-fe-y M-i»^(±ir^) 

:^|Bjt4£5fiRAMwa«(VDP^R#45 t 

rat) 



• BLTMD(01A5H/SUB) 

A HL Wi?X^<-F562H 
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• FNPTR(F562H, 2) ; 7 7 -i )V&<r)h h 7 K ^ x 
•SY(F564H, 2) ; 7* S -(-fe 7 h t &<.&gf±£^) 

• SPTR(F566H, 2) ; o- KfaStefflT K V x 

• EPTR (F568H, 2) ; n - K t £ **?-7 K W X 
i 73 CY7 7/^ U-fe-y h 

• BLTDM (01 A9H /SUB) 

A * HL V\?7* 9*- F562H 

• SPTR(F562H, 2) ', 6Jte»7 K u x 

• EPTR (F564H, 2) ; -b - 7*1" h WfcT K ^ X 

• FNPTR(F566H, 2) ; 7 7 4 )V&<T>h h 7 Y V X 
iH tl CY77^'J-fe? h 
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A.4 ■7— H 



MSX2ct)7-^ • x U 7<nM.m£® A . 5 IztbI £ t. &.T<?>UWCli, d <?) 12 <?) F380H 
-FFCAH W/XfA • 7-7 •i | )Ti77?i:oi^»lLit. *K(±felTw £ IB 0 T 



FFFF 
FFFC 

FFF8 
FFF7 



any VWgl\s*S7>9 



MAIN-ROM^P -y h «7 KU* 



#Tl£VDP(V9938)ffl 



?.y* -xU7 



HA. 5 



RDPRIM(F380H, 5) 
WRPRIM(F385H, 7) 
CLPRIM(F38CH, 14) 



• usr >m-fu f^UO) 

Wfo? Kux, x** MS® 

USRTAB(F39AH, 20) 
Wm FCERR 

F*g:g USRfHicc7)-7x>I§-7°o / 7 A (Q ~ 

f-> FCERR 

(475AH) fcflH" 
LINL40(F3AEH, 1) 

wm 39 

F*g^ SCREENOct) t£<ni ft^H (SCREENO 
<7)t ^(7) WIDTH J: V&fcZtLZ) 
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LINL32(F3AFH, 1) 
ttffitft 29 

rt£ SCREEN ICO £ | o i frOiUfSCREENl 
<n t £ <r> WIDTH -x\z J: 0 i£Se£ ft* ) 
LINLEN(F3B0H, 1) 
ttJtifift 29 

CRTCNT(F3B1H, 1) 
MJUfll 24 

CLMLST(F3B2H, 1) 
ttMMi 14 

F*g£ PRINT ♦♦fcJjv^t^aiS^v^T 

• SCREEN 0 

TXTNAM(F3B3H, 2) 
ttttfll 0000H 

TXTCOL(F3B5H, 2) 

TXTCGP(F3B7H, 2) 
timm 0800H 

TXTATR(F3B9H, 2) 

TXTPAT(F3BBH, 2) 

• SCREEN 1 

T32NAM(F3BDH, 2) 
ttfflfft 1800H 

T32COL(F3BFH, 2) 

tiMHl 2000H 

F*9^ # 7 — T — ~7)\y 

T32CGP(F3C1H, 2) 

ttffitt 0000H 

T32ATR(F3C3H, 2) 
ftgHI 1B00H 

T32PAT(F3C5H, 2) 
ttJtifift 3800H 



• SCREEN 2 

GRPNAM(F3C7H, 2) 
ftffift 1800H 

rt£ — — A • T - 7'/l/ 

GRPCOL(F3C9H, 2) 
ttWHl 2000H 

GRPCGP(F3CBH, 2) 
ftttfl 0000H 

GRPATR(F3CDH, 2) 
ttflMI 1B00H 

F*g^ x-7°7 4 Y 7 h 9 Pa.— h • r-7*;u 
GRPPAT(F3CFH, 2) 
ffifflgl 3800H 

rt£ x-7°^^ h • ^'i^W — ? • r — 7';u 

• SCREEN 3 

MLTNAM(F3D1H, 2) 
tiMHl 0800H 

MLTCOL(F3D3H, 2) 

MLTCGP(F3D5H, 2) 
ttJGfift 0000H 

fag. ^-V^i^l/-^ • r — "T/U 

MLTATR(F3D7H, 2) 
«0HS«l 1B00H 

1*3* X7°7^ h 7 HJ fa.- h • T-7*;U 

MLTPAT(F3D9H, 2) 
tiMfit 3800H 

ft* X~fy4 h • ^x^u— ^ • t — 
CLIKSW(F3DBH, 1) 

«ami«i 1 

tt = ON). SCREEN Sc<n< 9 U y 
7f>(: j: VR%£#L& 

CSRY(F3DCH, 1) 

ttMtt 1 

CSRX(F3DDH, 1) 

tamm 1 

CNSDFG(F3DEH, 1) 
ttMJfifc 0 
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p*g^ 7 r > ? x a > * — 4 7f (0 = 

^**>9, 0 81^=** ft L). KEY 
ON /OFF ^CicJ;oriS:^?fL^ 

• VDP uv>x*(7)-fe-yxij z&if 

RG0SAV(F3DFH, 1) 

tnmm o 

RG1SAV(F3E0H, 1) 

wmm EOH 

RG2SAV(F3E1H, 1) 

tiMHit 0 
RG3SAV(F3E2H, 1) 

tnmm o 

RG4SAV(F3E3H, 1) 

ttHfift 0 
RG5SAV(F3E4H, 1) 

ttfflfit 0 
RG6SAV(F3E5H, 1) 

RG7SAV(F3E6H, 1) 

ftfflfll 0 
STATFL(F3E7H, 1) 

fEomitt o 

rt * VDP ^)Xf-nW (MSX2 T i± 

xf-;xi/yx;o ^»p^#) 

TRGFLG(F3E8H, 1) 

vmm ffh 

FORCLR(F3E9H, 1) 

warn is 

rt^ ftuiftfe. COLOR -&X~WC7E$ tl h 
BAKCLR(F3EAH, 1) 

wm 4 

F*g^ COLOR ^fiS:5E$ ill) 

BDRCLR(F3EBH, 1) 

rt£ Bfflfe. color i:-csft5E$ as 

MAXUPD(F3ECH, 3) 

ttXStt JP 0000H (C3H, 00H, 00H) 
CIRCLE XtiWMX*mm 
MINUPD(F3EFH, 3) 

$18941 JP 0000H (C3H, 00H, 00H) 

rt£ circle xtmux-fem 

ATRBYT(F3F2H, 1) 

wmm 15 



• PLAY 3cffl7-*xiJ7 

QUEUES(F3F3H, 2) 

QUETAB(F959H) 
rt $ PLAY ^o.-r-*/;w*ig 

I 

FRCNEW(F3F5H, 1) 

mnm 255 

F*g^ BASIC 4 >^-7°'J ^3&*rt»"Cffiffl1- 
1) 

SCNCNT(F3F6H, 1) 
ttffite 1 

REPCNT(F3F7H, 1) 
ti)89« 50 

*M 

PUTPNT(F3F8H, 2) 
fflffifift KEYBUF(FBFOH) 
p*g!g ^ —X y 7 r^<^* £ ft^T 9 '#* ft 

8ft 

GETPNT(F3FAH, 2) 
ttMHi KEYBUF(FBFOH) 
p*g!g ^-A- 7 7 7 ^b ?)^&* ft ff 9 

ft*t 

CS120(F3FCH, 5*2) 

• 1200 

83(LOW01) h- y h 0 ft^1" 

LOW <7)M 

92(HIGH01) t'-y h 0 ft*-f 

HIGH doipl 

38(L0W11) VvYlkitt 

LOW <7)ipl 

45(HIGH11) fcfy h 1 

HIGH 09*1 

HEADLEN * 2/256 ••vg-^^ 

h (7) HIGH 
>f h (HEDLEN 
= 2000) 

• 2400 7ft- 

rtS(ffi) 37(LOW02) t'7f 0 ft^-T 

LOW c7)ipl 
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45(HIGH02) b'y h 0 £3rf 

HIGH ^orpl 

14(LOW12) h'vM^it 

LOW <7)ipg 

22(HIGH12) b -y h 1 

HIGH COifi 

HEADLEN * 4/256 ••• > 3 - h ^ y 

h c 7 ) High ^ 
h (HEDLEN = 
2000) 

LOW(F406H, 2) 
ttttft LOW01, HIGH01(f'7 * /V Y 1200 * 

-) 

LOW £ HIGH coffi. SCREEN ~X<?)< 

HIGH(F408H, 2) 
ttJQHl LOW11, HIGHIKt'7 * ;u h 1200 * 

-) 

LOW £ HIGH COiH, SCREEN ~X(n< 

HEADER(F40AH, 1) 
ttJtifit HEADLEN* 2/256(7*7 * /I/ h 1200 # 
-) 

ft£ W£<F>X-V- h^X3- h^ y ?*ffl<0 

^ y ^ b y h (HEDLEN = 2000) . 
SCREEN <^-fe 7 hf-^-F> 

ASPCT1(F40BH, 2) 

ft£ 256/ 7 X-<? hit. CIRCLE ^Tl^fflt 
& SCREEN -JtT&fc Ztih 
ASPCT2(F40DH, 2) 

rt^ 256* 7 X-<? hit. CIRCLE 3CTl£ffl -f 
htzMz SCREEN St X'Wcfe Ztlh 
ENDPRG(F40FH, 5) 

*mm u : " 

RESUME NEXT X<ntz tb<7)U<7)~? n 

• BASIC ^ftSBTMsH 7-^ 
ERRFLG(F414H, 1) 



LPTPOS(F415H, 1) 
tttfSft 0 

F*g^ 7° 'J >*<7)~-y 
PRTFLG(F416H, 1) 

rt£ 7°u >^£rj^-f& 7 ^7 7/ 
NTMSXP(F417H, 1) 

F«g^ ■/ 'J > *&SlJ(0 = MSXffl7° 'J > ?, 
0&tt = MSX Jf^'J 
RAWPRT(F418H, 1) 

F*gg raw-mode X~f 'J > h ^ ^ ^ 0 
VLZADR(F419H, 2) 

u x 

VLZDAT(F41BH, 1) 

F<9£ VAL MJ&T 0 tCffit^ib^^ 
CURLIN(F41CH, 2) 

rt£ BASIC ^£^fr*^T#^- 
KBUF(F41FH, 318) 

ft£ / 7 7>f-^<y7r.BUF(F55EH)^^4 1 

BUFMIN(F55DH, 1) 

rt£ INPUT 
BUF(F55EH, 258) 
ptg^ N7°L/:^a^< 7 7t. r>f u 

ENDBUF(F660H, 1) 
F<g£ BUF(F55EH)^7r-'<-7 o— fitf) 

TTYPOS(F661H, 1) 
F*g£ BASIC ^flffiT-ftoffi&tt £ # - 7 ;u 

DIMFLG(F662H, 1) 

F*3* BASIC ^rtfflS-Cffiffltl) 
VALTYP(F663H, 1) 

DORES(F664H, 1) 

DONUM(F665H, 1) 

CONTXT(F666H, 2) 

F*g£ CHRGETT'f 9f ^rX FT Fux^ 
# 

CONSAV(F668H, 1) 
P«g^ CHRGET ij<m£tLtz&<7)fc&<r> h - 9 
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CONTYP(F669H, 1) 
CONLO(F66AH, 8) 

MEMSIZ(F672H, 2) 

BASIC fimmth / 'J *)S±<£#J& 
STKTOP(F674H, 2) 
ft£ BASIC £*x ^ 7 ? £ LTffflt^M. 
CLEAR A OSfbi"& 
TXTTAB(F676H, 2) 

rt^ BASIC f^rXFi 1 ) T<n%M#M 
TEMPPT(F678H, 2) 
*7J#Hi TEMPST (F67AH) 
F*g-g r>^7 UrV X? U7^(7)££je.iJ7 

TEMPST(F67AH, 3 * NUMTMP) 

F«g^ NUMTEMPffl^Wfc 
DSCTMP(F698H, 3) 

x? \)-T9tfKh 
FRETOP(F69BH, 2) 

TEMP3(F69DH, 2) 

ftig #v<_ y3^y 3 >^ USR |B$C& if 

TEMP8(F69FH, 2) 
ENDF0R(F6A1H, 2) 

(i FOR *Wfa&» fcjlfrt* tztb) 

DATLIN(F6A3H, 2) 
F*g£ READ -X<nmi^ X 0 1%£ flfc DATA 

SUBFLG(F6A5H, 1) 

f 

FLGINP(F6A6H, 1) 

ft£ INPUT * READ X'&btl&y 7 7 
TEMP(F6A7H, 2) 

xr- h y > h ^- K^fcA^— 

PTRFLG(F6A9H, 1) 

B8t 



AUTFLG(F6AAH, 1) 
F*g^ AUTO:^>K^$J, ii7 7fOT 

AUTLIN(F6ABH, 2) 

AUTINC(F6ADH, 2) 
ttfttt 10 

F*g^ AUTO =?-^> K0^f#-f^*^i 
SAVTXT(F6AFH, 2) 

ffiWL. ±lz RESUME -Xlz J; ^7-1 
SAVSTK(F6B1H, 2) 

iB&fe**, i7^1I^-f>^X^ 
ERRLIN(F6B3H, 2) 
DOT(F6B5H, 2) 

ERRTXT(F6B7H, 2) 

(■i RESUME t(:Ux7-llI Tffi 
ONELIN(F6B9H, 2) 

h T p ; V X. ON ERROR GOTO -%\z X 
ONEFLG(F6BBH, 1) 

fog. jiy-^-i-x^m^^^tyy 7\ 

TEMP2(F6BCH, 2) 

OLDLIN(F6BEH, 2) 

F*g£ Ctrl + STOP, STOP«£^, END^^ 

tifztm^ 

OLDTXT(F6C0H, 2) 

VARTAB(F6C2H, 2) 

fog. JKK^£>Mtf»liL NEW^^rt" 
2, £ (TXTTAB(F676H)<7)f*]# + 2) 

ARYTAB(F6C4H, 2) 

fog IS^iJ t - -r ;kt) mtemt 
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STREND(F6C6H, 2) 

rt^ r*x hx»j 7 *aafct 'J r £ L tttffl 
ft y u e>4Hft*>#jt 

DATPTR(F6C8H, 2) 
F*3£ READ ~Xct)%^j[z J; 9 8fc £ ft * 
^r^X h T Kux 
DEFTBL(F6CAH, 26) 

rt£ l 3Mc#L«»^SftfiW1-ftx 

U T. CLEAR, DEFSTR, !, #%£<7) 

PRMSTK(F6E4H, 2) 

X? y ^±<7)JUmI^5E*-ro 7 

PRMLEN(F6E6H, 2) 

rt£ *mft&r>r---7ji,<7)'<>( hie 

PARM1(F6E8H, PRMSIZ) 

PRMSIZ li^irn . y ^(7) ^<>f hft-e 
ftLWtfi 100 
PRMPRV(F74CH, 2) 
*7J#Hi PRMSTK 

PRMLN2(F74EH, 2) 

PARM2(F750H, 100) 

PRMFLG(F7B4H, 1) 

rt^ PARM1 tW~ftftfrfr£?fr£»t7 

ARYTA2(F7B5H, 2) 

NOFUNS(F7B7H, 1) 

TEMP9(F7B8H, 2) 

FUNACT(F7BAH, 2) 

SWPTMP(F7BCH, 8) 

A* swap ^<nmi)^ik<r)m.<7)~m%'& 
mm 

TRCFLG(F7C4H, 1) 

F*g£ h (0W^ = TRACE ON, 

0 = TRACE OFF) 



• Math-Pack ffl 7 - ^ 

FBUFFR(F7C5H, 43) 
DECTMP(F7F0H, 2) 

ffiJBtft 

DECTM2(F7F2H, 2) 

DECCNT(F7F4H, 1) 

rt£ &*^-f->^*ffi*lcffiffitft 
DAC(F7F6H, 16) 

rt£ m#<?>MML t % ft «ft K5£t ft x 'J r 

HOLD8(F806H, 48) 

•j r 

HOLD2(F836H, 8) 



HOLD(F83EH, 8) 

F*g£ ^MWtH^fft 
ARG(F847H, 16) 

F*9^ DAC(F7F6H) t Oft jr*Nfe t % ft ft ft 
t£7El-ftx'J7 
RNDX(F857H, 8) 

*«f^gL»ft«««^»r-«flFi-ft. 
RNDMJSr-ift^iift 

• BASIC -f > ? - -5 x - ^i'J7 

MAXFIL(F85FH, 1) 

rt£ 7 r 4 ;u#-^<7)ft*fi£. MAXFILES^: 
(3 J; 9i£5e£ft.ft 
FILTAB(F860H, 2) 

NULBUF(F862H, 2) 
rt^ SAVE, LOAD T- BASIC 4 > ^-^'J 

PTRFIL(F864H, 2) 

F*9^ T^-tX^^Vr^ ^7 7 4 JlsT'— 9 

RUNFLG(F866H, 0) 

LOAD Sccr> R ^-7°x 3 >%£V 

FILNAM(F866H, 11) 

rt£ 7 7 ^^«xijr 

FILNM2(F871H, 11) 
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NLONLY(F87CH, 1) 
SAVEND(F87DH, 2) 

FNKSTR(F87FH,.160) 

rt£ 7 r > j? x 3 y*—<7)%&&m#x. ] ) r 

(16^X10) 
CGPNT(F91FH, 3) 

l*g£ ROM ±co±^7 * y h ftlftT K u x 
NAMBAS(F922H, 2) 

rt^ 3i.£<7V^ — — A • r — 7*/w<— 
x#itfc 

CGPBAS(F924H, 2) 

7*;K7)-<— X#ftfc 
PATBAS(F926H, 2) 

ATRBAS(F928H, 2) 

rt£ m^^x7°y^ ft HJ t*i- h • r- 

CLOC(F92AH, 2) 
CMASK(F92CH, 1) 

rt£ /7 7^ 7^^-f>^^tffflt^ 

MINDEL(F92DH, 2) 
MAXDEL(F92FH, 2) 

rt^ /77^ -y ?/u-f->a*rt»T«ffi-f & 
• CIRCLE Xttt 9f-^xiJ7 

ASPECT(F931H, 2) 

rt^ CLRCLE£?)<it^> 

CENCNT(F933H, 2) 

F<g£ CIRCLE jd^W«tHW : f , 4 
CLINEF(F935H, 1) 

CIRCLE JK>T-«5£ 
CNPNTS(F936H, 2) 

l*3* 7°o -y h -n, * 

CPLOTF(F938H, 1) 

ft® CIRCLE ^rt»-Cffiffl1"& 
CPCNT(F939H, 2) 



CPCNT8(F93BH, 2) 

ft£ CIRCLE WflHtlWt* 
CRCSUM(F93DH, 2) 

rt£ circle jfa&»rt»Tiwi-i 

CSTCNT(F93FH, 2) 

rt£ CIRCLE **^»-C«ffl-r & 
CSCLXY(F941H, 1) 

F*33£ x £ y ^xy- ;u 
CSAVEA(F942H, 2) 

l*g£ ADVGRP U 7 

CSAVEM(F944H, 1) 

F*g£ ADVGRP Vtikftx. U 7 
CXOFF(F945H, 2) 

F*3§ ^l^b^XC^V-fe-y h 

CYOFF(F947H, 2) 

• PAINT X-Pttffl "f 5 y'x'J? 

LOHMSK(F949H, 1) 
F*g^ PAINT 
LOHDIR(F94AH, 1) 

as paint jc$mm~cmmi'& 

LOHADR(F94BH, 2) 

rt^ paint ^m^'imth 

LOHCNT(F94DH, 2) 

P«g^ PAINT £j&*fl»T-ffifflt& 
SKPCNT(F94FH, 2) 

1*3* X^r-/7°/77>h 
MIVCNT(F951H, 2) 

PDIREC(F953H, 1) 

LFPROG(F954H, 1) 

« PAINT A*««»"Cie«"f"4 
RTPROG(F955H, 1) 

rt£ PAINT S^ft»T*M'ti 

• PLAY-Ctt^x-^xiJT 

MCLTAB(F956H, 2) 
P*g^ PLAY 7^13, #> & v> li DROW ? 

MCLFLG(F958H, 1) 

P*g# PLAY/DRAW 
QUETAB(F959H, 24) 

+ 0 : PUT yf- 7 -b -y h 
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+ 1 : GET *7-ky h 
+ 2 : ^<v^T-y7°- 
+ 3 : 

+ 4 + 5 : 3-.x-<7)7 Ku X 
QUEBAK(F971H, 4) 

rt£ BCKQ-C«ffli-S 
VOICAQ(F975H, 128) 

rt^ ^ 1 <7)*a.-(l = a) 
VOICBQ(F9F5H, 128) 

p«g£ *^2<7)^ J L-(2 = b) 

VOICCQ(FA75H, 128) 

#J* 3 (3«*c) 

• MSX2 Tit* ZtltzV-t^VT 

DPPAGE(FAF5H, 1) 

ACPAGE(FAF6H, 1) 

AVCSAV(FAF7H, 1) 

F*g# AV -?> h n-;urK- 
EXBRSA(FAF8H, 1) 

P*g£ SUB-ROM <7) x p v h T K V x 
CHRCNT(FAF9H, 1) 

-^ff:# -J-X&TttJl 0<=n< = 
2) 

ROMA(FAFAH, 2) 

nr. D-^^^*-c*«ffi 

MODE(FAFCH, 1) 

VRAM 4 X* 
C K000WVVC ] 



00 = 16KVRAM 

01 = 64KVRAM 
10 = 128KVRAM 

0=-^X?-f&, 1 = 
v X 9 I & ^ 
X 9 'J - > 0-3 \z 
\,\X VRAM T K u X 



3FFFH AND £ t 

<n 1 y 9\ SCREEN 4 

~8 T-Jioiad-^X 9 
Lfrv> 

but* 



NORUSE(FAFDH, 1) 

XSAVE(FAFEH, 2) 

F<g£ (I OOOOOOO XXXXXXXX) 
YSAVE(FBOOH, 2) 

F*gg (x OOOOOOO YYYYYYYY) 

1 = 1 y A \ -<y(D^y 9~-y-7°\ 

OOOOOOO =M^lt7-t 7 
h 

XXXXXXXX = XMR 
YYYYYYYY = Y&M 
LOGOPR(FB02H, 1) 

• RS-232C Tffi ^ x - ^ x ij T 

RSTMP(FB03H, 50) 
P*g^ RS-232C ttzltTj x9<T)V-9^') 
7 

TOCNT(FB03H, 1) 

F*g£ RS-232C ;u-f->^ra-Cl£ffl-f& 
RSFCB(FB04H, 2) 

rt^ FB04H + 0 : RS-232C CD LOW 7 K 

U X 

FB04H + 1 : RS-232C 60 HIGH 7 K 
UX 

RSIQLN(FB06H, 1) 

F»g^ RS-232C;u-f->^^Tl^ffl1-^ 
MEXBIH(FB07H, 5) 



FB07H + 0 
FB07H + 1 
FB07H + 2 
FB07H + 3 
FB07H + 4 
OLDSTT(FB0CH, 5) 
P«g^ FBOCH + 0 
FBOCH + 1 
FBOCH + 2 



RST 30H(0F7H) 
Ff"-^ 
(Low) 
(Hogh) 

RET (0C9H) 

RST 30H(0F7H) 
(Low) 
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FBOCH + 3 
FBOCH + 4 
0LDINT(FB12H, 5) 
fog FB12H + 0 
FB12H + 1 
FB12H + 2 
FB12H + 3 
FB12H + 4 
DEVNUM(FB17H, 1) 

fog RS232C;u- 
DATCNT(FB18H, 3) 
fog FB18H+0 
FB18H + 1 
FB18H + 2 
ERR0RS(FB1BH, 1) 

fog RS-232C /V- 
FLAGS (FB1BH, 1) 

fog RS-232C;u- 
ESTBLS(FB1DH, 1) 

fog RS-232C 
C0MMSK(FB1EH, 1) 

fog RS-232C;u 
LSTC0M(FB1FH, 1) 

fog RS-232C )V 
LSTMOD(FB20H, 1) 
fog RS-232C;i- 



(Hogh) 
RET (0C9H) 

RST 30H(0F7H) 

(Low) 
(Hogh) 
RET (0C9H) 



QUEUEN(FB3EH, 1) 

P*g^ PLAY X&ftfflX'fefQlTZ 
MUSICF(FC3FH, 1) 

fog %mmmm<n&\ 0^77 / 

PLYCNT(FB40H, 1) 



• DOS ^fStSy-^U 7 

i) if- 7(FB21H~FB34H) 

• PLAY 3t**1$JB tSr-^xiJ? 
(felTtt MSX1 

PRSCNT(FB35H, 1) 

p«g^ Dl~D0^^iJ^°-X 
D7 = 0 1^°X 
SAVSP(FB36H, 2) 

fog rw-^Xf y >^£{## 

VOICEN(FB38H, 1) 

fog jS^+^SL^lF^ 
SAVVOL(FB39H, 2) 

MCLLEN(FB39H, 1) 

P«g^ PLAY Sc**n»Tfffl , f* 
MCLPTR(FB3CH, 2) 

rt^ play A^wtHea-r* 



(SMk(iioai») 

METREX(+0, 2) 
VCXLEN( + 2, 1) 

ftg z<n^P<r>tzih<n MCLLEN 

VCXPTR(+3, 2) 

F*g^ zn^PntzfrXD MCLPTR 
VCXSTP(+5, 2) 

QLENGX( + 7, 1) 

fog **.-lzfe#]2tlZ>'<4 hie 

NTICSX(+8, 2) 

fog SrL^*^ h^ >r 7> 
TONPRX(+10, 2) 

fog h-><^H$£I££1"&xU 7 

AMPPRX(+12, 1) 

ENVPRX(+13, 2) 

fog x.>^v—r<7)ffiW*&fctZ> T 
0CTAVX(+15, 1) 

fog ?--r*&fc1r&z- 'J T 

N0TELX(+16, 1) 

TEMP0X(+17, 1) 

V0LUMX(+18, 1) 

fog ti^^t^x'JT 
ENVLPX(+19, 14) 

fog jL>Xti— t^W&^W^rh X ! J 7 

MCLSTX(+33, 3) 

MCLSEX(+36, 1) 

VCBSIZ(+37, 1) 

fog 7^9 T 4 v 9'<>v7y<njz£ £ 
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VCBA(FB41H, 37) 

VCBB(FB66H, 37) 

F*9 § h 1 ^ 1 60 X ^ T ^ 7 ? T* — ^ 

VCBC(FB8BH, 37) 

ENSTOP(FBB0H, 1) 
F*9g [SHIFT + Ctrl + GRAPH + ^ 

7 7* (0=^1^, OW^=pISB) 
BASR0M(FBB1H, 1) 

F«g^ BASIC f^rX h^fl«»J!f*3Ri-(0 = 
RAM _h, 0Wtt = ROM±) 
LINTTB(FBB2H, 24) 
F*g^ 74 i-fyur — 7';u. r^-xFi® 

FSTPOS(FBCAH, 2) 
rt£ BIOS INLIN (00B1H) >C A* Itzft 

CODSAV(FBCCH, 1) 

FNKSWKFBCDH, 1) 

F*g^ KEY ON V$l,z£*<7)y 7 > 9 : s a 

ifit&fcSIXX^hfr&t (1=F1~F5 
0=F6~F10 #*^) 
FNKFLG(FBCEH, 10) 

ON KEY GOSUB t 0 5e»£ flfc 
fr^iWTSrfMr, Hit, MtSA»7r 

|JT. KEY(n)ON/OFF/STOP^;(z 
J: 9 RjeS ft £(0=KEY(n)OFF/ 
STOP, l = KEY(n)ON) 
ONGSBF(FBD8H, 1) 
F*g^ TRPTBL (FC4CH) *C#»tf *> 4 h 

CLIKFL(FBD9H, 1) 

F*g^ ^r-^'J 7^- 7 7 7' 

OLDKEY(FBDAH, 11) 

NEWKEY(FBE5H, 11) 



KEYBUF(FBFOH, 40) 

LINWRK(FC18H, 40) 

f*j£ x? «J->^> K7^fi-^IFM 
PATWRK(FC40H, 8) 

ft $ - > 3 >^ ^ tffa 5 Wk 

BOTTOM (FC48H, 2) 

MSX2 fti jI# 8000H 
HIMEM(FC4AH, 2) 

F*g£ fflffl^ttRft / * U CLEAR 
:£<o</^ 'J <7)±rr>c J; 0 

TRPTBL(FC4CH, 78) 

s h a a* ON /OFF/STOP # 

FC4CH~FC69H(3*10^M' h) <- 

ON KEY GOSUB T'^ffl 
FC6AH — FC6CH (3*1 1<4 Y) r 

ON STOP GOSUB "Cffiffl 
FC6DH ~ FC6FH (3*1 /<4 h) - 

ON SPRITE GOSUB rffiffl 
FC70H—FC7EH (3*5 h) «- 

ON STRIG GOSUB Tim 
FC7FH~FC81H(3*l'<>f h) «- 

ON INTERVAL GOSUB Vim 
FC82H-FC99H <- ffi&m 
RTYCNT(FC9AH, 1) 

rt£ basic wn&x-femir h 

INTFLG(FC9BH, 1) 

rt^ Ctrl +STOP im S titzqk&% t\ 

\Z 03H ZXtlhZ. tK£*)X \ v~rt 

h 

PADY(FC9CH, 1) 
PADX(FC9DH, 1) 

JIFFY(FC9EH, 2) 

F<g£ PLAY 
INTVAL(FCA0H, 2) 

p«g^ >f >^-^VK7)KPB. ON INTERVAL 
GOSUB J: 01£$E£ft£ 
INTCNT(FCA2H, 2) 

p*g^ /f > ? — *<)\/<r)tz#><nti *J > 9 
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L0WLIM(FCA4H, 1) 

WINWID(FCA5H, 1) 

F*9^ 77-fe-y hf-^^^MftiCft^ 

GRPHED(FCA6H, 1) 

/(1=/77^7M^7^, 0 = it 

ESCCNT(FCA7H, 1) 

INSFLG(FCA8H, 1) 

rt^ #A^e- K<507 7/(o=ji'ft^- K, o 

CSRSW(FCA9H, 1) 

9) 

locate < 77 - v ;ux ^ y xz 
J: i)RS85tl4 
CSTYLE(FCAAH, 1) 

F«g^ #-7;ko^(0 = B, 0J^=_) 
CAPST(FCABH, 1) 
P»g^ CAPS (0 = CAP OFF, 

= CAP ON) 
KANAST(FCACH, 1) 

F*g^ a»£*-^#jK(0 = *>£OFF f O&fl* 
= #£ON) 
KANAMD(FCADH, 1) 

rt£ & * -EW?>«S8 (0 =50 WSB^J, 0 

&tt=JlS Bffll) 

FLBMEM(FCAEH, 1) 

F*g^ BASIC"7°n7'yA^n- K4>{± 0 

SCRMOD(FCAFH, 1) 

OLDSCR(FCBOH, 1) 

CASPRV(FCB1H, 1) 

ft® CAS : i ifc^#*Sf 
BRDATR(FCB2H, 1) 
rt£ PAINT X*fcm°f2> %LW&<7) %v-*- 
K. PAINT ^<*##^#5g^il 

GXPOS(FCB3H, 2) 

GYPOS(FCB5H, 2) 



GRPACX(FCB7H, 2) 
GRPACY(FCB9H, 2) 

DRWFLG(FCBBH, 1) 

DRAW ^-C«ffl-t 477/ 
DRWSCL(FCBCH, 1) 

DRAWX^-'J >H 7 ^(0 = X^- 

— 'J y^Lfcv*, 0J^=1"£) 

DRWANG (FCBDH, 1) 

rt^ DRAW1"& fc 
RUNBNF(FCBEH, 1) 

F«g^ BLOAD^, BSAVE t*%bX*i>% 
lr\ COV*"f it7 7/ 
SAVENT(FCBFH, 2) 

rt^ BSAVE COi8jte#^ 
EXPTBL(FCC1H, 4) 

fc« ^1X0 7^(7)7777-^. £x 

SLTTBL(FCC5H, 4) 

n >y h iM^ttift 
SLTATR(FCC9H, 64) 

SLTWRK(FD09, 128) 

PROCNM(FD89H, 16) 

rt^ KXf - h / > h (CALL* 

feif^M X(0PEN <7)&)CD%ffitfA 

DEVICE(FD99H, 1) 

H.KEYI(FD9AH) 

MSXIO fij 0 jA^M*?)^ 
tefflgtfj RS-232C & ^fof J 0 &*MS£j&#Dt 

H . TIMI(FD9FH) 

MSXIO ? 4 0 iA^^i 

H . CHPH(FDA4H) 

ft$ MSXIO CHPUT(l^dh^)cT)^ 
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H . DSPC(FDA9H) 

MSXIO DSPCSR (#- V /naw cm#) 

H . ERAC(FDAEH) 

MSXIO ERACSR(# - V 

H . DSPF(FDB3H) 

MSXIO DSPFNK(7r>?x3 

H . ERAF(FDB8H) 

SH* MSXIO ERAFNK(7 7 > ? ^ a > *~ 

tefflgitt fife*) n v y-/WiJ;fo£a£o : & 

H.TOTE(FDBDH) 

MSXIO TOTEXT(M ^f^rXK 
- 

H . CHGE(FDC2H) 

MSXIO CHGET(13C^Ifc <) & L)<7)& 

H . INIP(FDC7H) 
;t<* MSXIO INIPAT(£^^->-<oM 

H . KEYC(FDCCH) 

SO* MSXIO KEYCOD(^--3- K*&)*> 

tefflg&U fife<7>*-BB«£JH£#> 
H.KYEA(FDDIH) 
;§;<!*: MSXIO NMI JU-i-y (Key Easy) Wife 

teffigitt fife*) *-ifiS£ffi 

H.NMI(FDD6H) 

MSXIO NMI(/>-^X^-/;M > ?7 

tefflgitt NMI ZtZtitb 
H . PINL(FDDBH) 

MSXINL PINLIN(lfrA2j)<7>&*) 

H.QINL(FDEOH) 

MSXINL QINLIN (" ? " ^i^Ul 
^tA^j)^^ 



tztb 

H . INLI(FDE5H) 
jft"* MSXINL INLIN( Hta^j)^^ 
^fflgflD ffec7)=7>y-;uA^*a^flfc^A^^ 
$:\%.itzth 

H.ONGO(FDEAH) 
S * MSXSTS INGOTP(ON GOTO) <r> & 

tefflgft fi&^#jo&*&3iss 

H . DSKO(FDEFH) 

MSXSTS DSKO $ ( t'V 7 lht))<7)ba 
db 

H.SETS(FDF4H) 

MSXSTS SETS(-fe y h T h 'J fef^ 

H . NAME(FDF9H) 

MSXSTS NAME ( 'J *- A) 

H . KILL(FDFEH) 

$q* MSXSTS KILL(7 r >f /KOBiJ&)<7)& 

H . IPL(FE03H) 

S 1 * MSXSTS IPL«DiTD/7A^o- 

H . COPY(FE08H) 

ftQ* MSXSTS COPY (7 r \ 

H.CMD(FEODH) 

MSXSTS CMDmm*~*> H&Mfi 

H . DSKF(FE12H) 

MSXSTS DSKF(fV X ? c/)£ £ ) 

tefflgitt tv x?£ss£#&i-sfc*> 

H . DSKI(FE17H) 

MSXSTS DSKKtV 7s9K1))<n1fcih 

tefflg&u t* a 7^mm£imtz>tzth 

H . ATTR(FEICH) 

&i* MSXSTS ATTR $ (7 h 'J - h ) 
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H.LSET(FE21H) 
ggfc MSXSTS LSET (fflgfo&ftA) 

^fflgfiu ta ^7mm£m%fti-&fz$h 

H . RSET(FE26H) 

MSXSTS RSET (£1&i6ftX) 

H . FIEL(DE2BH) 

MSXSTS FIELDS 4~-)VY)<T)ffih 

H.MKI$(FE30H) 

MSXSTS MKI $ (gfeffrfc) 
tefflgBU Ta X**fc«fc*l*+*fcJfc 
H.MKS$(FE35H) 
fti* MSXSTS MKS$ (#f*Jt^$cfM)^ 

H . MKD$ (FE3AH) 

MSXSTS MKD $ 

H.CVKFE3FH) 

MSXSTS CVI 

H.CVS(FE44H) 
ft* MSXSTS CVS 

H.CVD(FE49H) 

ft* msxsts cvd (mmmmmz&) <r> & 

H.GETP(FE4EH) 

ft* SPDSK GETPTR ( 7 r A MSA > 

H . SETF(FE53H) 

ft* SPCDSK SETFIL {7rA »tfA>?& 

H . NOFO(FE58H) 

ft* SPDSK NOFOR(OPEN jctz FOR 

H . NULO(FE5DH) 

ft* SPCDSK NULOPN ffi^r^^t 
-TV) 



H . NTFL(FE62H) 

ft* SPCDSK NT FLO (7 7 ^ 0 "C 

H . MERG(FE67H) 

ft* SPCDSK MERGE ( 7° n /7A7 7 ^^ 

H.SAVE(FE6CH) 

ft* SPCDSK SAVE (-t- 7*) 

H.BINS(FE71H) 

ft* SPCDSK BINSAV«Mf£-fe-7*) 

H . BINL(FE76H) 

ft* SPCDSK BINLOD(««gf n- K) 

H.FILE(FD7BH) 

ft* SPCDSK FILES (7 7 ^^^S 

H . DGET(FE80H) 

ft* SPCDSK DGETtrw X 7 GET) 

H . FILO(FE85H) 

ft* SPCDSK FIL0U1(7-M /WH#) 

H . INDS(FE8AH) 

ft* SPCDSK INDSKC (r^f X ?<7)JI14£ 

H . RSLF(FE8FH) 

ft* SPCDSK iT{7) yy^r^wv t W^f 
h 

H . SAVD(FE94H) 

ft* SPCDSK «WUt^F7^r 

H . LOC(FE99H) 

ft* SPCDSK LOC|18ft(«p/r 
tefflgftt Ta X?&W:*&1fat&fctb 
H . LOF(FE9EH) 
ft* SPCDSK LOFM&iyrA >M&2) 

H . EOF(FEA3H) 

ft* SPCDSK EOF MWl ( 7 r A >Wfeb 0 ) 
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H.FP0S(FEA8H) 

SPCDSK FPOS M3k (7 7 A 

H . BAKU(FEADH) 
jft# SPCDSK BAKUPT {/<v$Tv 7°) 

H . PARD(FEB2H) 

* « SPCDEV PARDEV (g 1 & <7) IR Q ffl 

L) 

H.NODE(FEB7H) 

SPCDEV NODEVN & L ) 

H.POSD(FEBCH) 

SPCDEV POSDSK 

H . DEVN(FECIH) 

** SPCDEV DEVN AM («S£ <?)«i) 

H . GEND(FEC6H) 

*i* SPCDEV GENDSP(^M#J 9 ST) 

H . RUNC(FECBH) 

S3* BIMISC RUNC(RUN ?)tztb<?)? 'J 7) 
H . CLEA(FEDOH) 

*«* BIMISC CLEARC (CLEAR : X<r)tz#><F> 
9 'J 7) 
H . LOPD(FED5H) 

ft* BIMISC LOPDFT (& ') jg L £ t»«fi 

H . STKE(FEDAH) 

*i* BIMISC STKERR (X 9 y ? * 7-) 
H . ISFL(FEDFH) 
ft R* BIMISC ISFLIO (7 7 4 )V<F> AfcB A 
£' 1 H 

H . OUTD(FEE4H) 

jftQ* BIO OUTDO (OUT £ Hfi 1 ) 
H . CRDO(FEE9H) 

BIO CRDO (CRLF £ 
H . DSKC(FEEEH) 

BIO DSKCHKfV X9mm%£K'ti) 
H . DOGR(FEF3H) 

GENGRP DOGRPH ( 7 7 7 4 > y 9 MM 

H . PRGE(FEF8H) 
S<* BINTRP PRGEND(7°n /7A&I) 



H.ERRP(FEFDH) 

BINTRP ERRPRT(jl7-^) 
H . ERRF(FF02H) 

BINTRP 
H . READ(FF07H) 

BINTRP READY 
H.MAIN(FFOCH) 

BINTRP MAIN 
H . DIRD(FF11H) 

BINTRP DIRDCKrT/f ^Ur-F 

* > v mi) 
h.fini(ffi6h) 

S* BINTRP 
H.FINE(FFIBH) 

BINTRP 
H.CRUN(FF20H) 

S 1 * BINTRP 
H.CRUS(FF25H) 

BINTRP 
H.ISRE(FF2AH) 

BINTRP 

H . NTFN(FF2FH) 

BINTRP 
H . NOTR(FF34H) 

*i* BINTRP 
H.SNGF(FF39H) 

BINTRP 
H . NEWS(FF3EH) 

*?* BINTRP 
H.GONE(FF43H) 

B* BINTRP 
H . CHRG(FF48H) 

*«* BINTRP 
H.RETU(FF4DH) 

B* BINTRP 
H . PRTF(FF52H) 

*i* BINTRP 
H . COMP(FF57H) 

*?* BINTRP 
H . FINP(FF5CH) 

B* BINTRP 
H.TRMN(FF61H) 

S 1 * BINTRP 
H . FRME(FF66H) 

BINTRP 
H . NTPL(FF6BH) 

B* BINTRP 
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H . EVAL(FF70H) 

*i* BINTRP 
H . OKNO(FF75H) 

BINTRP 
H.FING(FF7AH) 

BINTRP 
H.ISMI(FF7FH) 

$1* BINTRP ISMID $ (MID $ £ ? fr) 
H . WIDT(FF84H) 

St* BINTRP WIDTHS (WIDTH) 
H . LIST(FF89H) 

BINTRP LIST 
H.BUFL(FF8EH) 

«($ BINTRP BUFLIN(^-y 7 T 7^ >) 
H.FRQI(FF93H) 

Mtit BINTRP FRQINT 
H.SCNE(FF98H) 

BINTRP 
H . FRET(FF9DH) 

BISTRS FRETMP 
H . PTRG(FFA2H) 
*i* BIPTRG PTRGET ( iff >f > f ft 5 ft L ) 

H . PHYD(FFA7H) 
8 * MSXIO PH YDIO (ftif^ x ? A tibS 
M 

H.FORM(FFACH) 

«i* MSXIO FORMAT (r ^ X ? * 7 * - 

H . ERRO(FFBIH) 

BINTRP ERROR 
fi&ffl T7°'J y— x 3 > • 7°u /74^i7- 

H . LPTO(FFB6H) 

msxio lptout (r u v^tb^) 

H.LPTS(FFBBH) 

MSXIO LPTSTT (7° 'J > ^ Ottft) 

H.SCRE(FFCOH) 

MSXSTS SCREEN ^AP 
teffigftt SCREEN -XZymt h tztib 
H . PLAY(FFC5H) 

MSXSTS PLAY 
tefflgltt PLAY^^fe^t^^^ 



BIOS ffl 

FCALL(FFCAH) 

DISINT(FFCFH) 

rtg dos 

ENAINT(FFD4H) 

DOS 
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A.5 VRAMt^ 



SCREEN 0, (width40) 



0000 
0200 
0400 
0600 
0800 
OAO0 
0C00 
OEOO 
1000 
1200 
1400 
1600 
1800 
1A00 
1C00 
1E00 
2000 
2200 
2400 
2600 
2800 
2A00 
2C00 
2E00 
3000 
3200 
3400 
3600 
3800 
3AO0 
3C00 
3E00 



TEXT 1 





































































































5000 


9000 


DOOO 




























































































6000 


AOOO 


EOOO 




























































































7000 


BOOO 


FOOO 





























































































1 


3 \Lv h 






B 




G 




R 


B 




G 





PO 

P1 
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SCREEN 0, (width80) 

TEXT 2 



0000 
0200 
0400 
0600 
0800 
0A00 
0C00 
0E00 
1000 
1200 
1400 
1600 
1800 
1A00 
1C00 
1E00 
2000 
2200 
2400 
2600 
2800 
2A00 
2C00 
2E00 
3000 
3200 
3400 
3600 
3800 
3A00 
3C00 
3E00 
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SCREEN 1 

GRAPHIC 1 



0000 
0200 
0400 
0600 
0800 
0A00 
0C00 
0E00 
1000 
1200 
1400 
1600 
1800 
1A00 
1C00 
1E00 
2000 
2200 
2400 
2600 
2800 
2A00 
2C00 
2E00 
3000 
3200 
3400 
3600 
3800 
3A00 
3C00 
3E00 




1 



1)1 
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SCREEN 2 

GRAPHIC 2 



0 4000 8000 C000 10000- 




DOOO 



EOOO 
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SCREEN 3 

MULTI COLOR 



0000 
0200 
0400 
0600 
0800 
OAOO 
0C00 
0E00 
1000 
1200 
1400 
1600 
1800 
1A00 
1C00 
1E00 
2000 
2200 
2400 
2600 
2800 
2A00 
2C00 
2E00 
3000 
3200 
3400 
3600 
3800 
3A00 
3C00 
3E00 



o 




3v 
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SCREEN 4 



GRAPHIC 3 



0 4000 8000 C000 10000- 




D000 



EOOO 



FOOO 
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SCREEN 5,6 

GRAPHIC 4,5 



;^-|a;-;-; 



,;:;v.....::lrd 




388 



A .5 VRAM ^ 



SCREEN 7,8 

GRAPHIC 6.7 



0 

0000 rr 
0200 4 
0400 ^ 
0600 4 
0800 - 
0A00 4 
0C00 4 
0E00 4 
1000 - 
1200 4 
1400 - 
1600 - 
1800 - 
1A00 ± 
1C00 4 
1E00 4 
2000 * 
2200 4 
2400 4 
2600 f 
2800 4 
2A00 - 
2C00 f. 
2E00 - 
3000 r 
3200 - 
3400 1: 
3600 ^ 
3800 ^ 
3A00 ^ 
3C00 e 
3E00 - 



212. LINE. 



i)=7- T-7'Jl 
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A.6 1/07^ 



0 0 H ~ 3 FH 




4 OH ~ 7 FH 




8 OH ~ 8 7 H 

8 0 H 
8 1 H 
82H 
83H 
84H 
8 5 H 
86H 
87H 


RS-232Cffl 
8251 T—9 

8251 *x-**/U-7> K 

8253 
8253 
8253 
8253 


88H ~ 8BH 


MSX1 T <Dtztb<nVDP( V 9938 ) ffl 1 /0#— h 

Z " it MSX1 IZ V9938 ZOittz t # <7) 1 /O t 1£ U £ T. VDP fcitg 1 /O T <7 -fe *t 
tVY>R0M<7) 6 Wmt 7#i&£l$-< tf-hT 7 KU*£511SLTT;H\ 


8CH ~ 8DH 




8 EH ~ 8 FH 




9 0 H ~ 9 1 H 

90H 

9 1 H 


\Zv h 0 : * hO-ytH^( "7-f h) 
t'>y h 1 : *x-?:*A7j( U — K) 


92H ~97H 


'J+f-7 


9 8 H ~ 9 B H 

98H 
99H 
9 A H 
9BH 


VDP( V9938)MSX2ffl 

VRAM T 7 -tz 7> 

=1 v> KUv^^T'^-tz^ 


9CH ~ 9 FH 


•Jf-7" 


AOH ~ A3H 

AOH 
A 1 H 
A 2 H 


V0> Kvx*U-?(AY-3-8910) 

f*— I J — \! 


A 4 H ~ A 7 H 




A 8 H -ABH 

A 8 H 
A 9 H 
A A H 
ABH 


/\7Ui^- h(8255) 
h A 
h B 
h C 


ACH ~ A FH 


MSXxVvXl^-y^MSX I/O) 


BOH ~ B 3 H 

BOH 
B 1 H 
B2H 
B3H 


tt9b< * U ( V " -tt*£) (8255) 
tf- hA, T 7 KU*(A0-A7) 

tf-^B, Y KL/^(A8-A10, A13-A15), =l>hP-;U, R/W 
^-hC, T 7 KU*(All-Al2), t---^(D0-D7) 
^E-K-tZv h 


B 4 H ~ B 5 H 

B 4 H 
B5H 


CLOCK- IC (RP-5C01) 

T 7 Kl/^7 7f 

r-9 
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B 6 H — B 7 H 



B 8 H 



BBH 
B8H 
B9H 
BAH 
BBH 




-M*t>a-i±m) 



BCH ~ B FH 

BCH 
BDH 
B EH 
BFH 



VHDP> b P-M JVC) (8255) 
Tfs- h A 

7fs~ h B 

tf- h c 



COH ~ C 1 H 



MSX:*— 74* 



C2H ~C7H 



U+f-7 



C8H-CFH 



DOH ~D7H 



7P*y L°--ry 7?P> h □— 7(FDC) 
7P y tf-x-f *?P> h □ — 5«tfMMr&0>flt oT^K£ft5l£ii£t^<J:'5 #tt 

y^rA^IS^I^?) FDC-f >5 ? -7i-f7^:^^tbC 7 d: ( J 2f . 



D8H ~D9H 

D 8 H 
D9H 



b5-b0 TOO 7 F'U^(7-f b<7)c&) 
b5-bO iiftT 7 FV7(7^ h) 
b7-bO U — K ) 



DAH - DBH 



DC H ~ F 4 H 



ij-ff-7 



F 5 H 



bO 
bl 
b2 
b3 
b4 
b5 
b6 
b7 



y7jA3> h P-JU( b<7)<&) 

}1^R0M 

MSX#— 7*-f # 

RS-232C 

CLOCK- IC (MSX2C7)^H^) 

tllZ X o Trt H<7) U * *M %>Zt #T*# £ T, BI0S<7)^^b^FC, Wf/H^^ 



F6H 



F 7 H 



bO 
bl 
b2 
b3 
b4 
b5 
b6 
b7 



A/VP> h p-;u 

tJ-— rVTfR L : %*c*s>? 

X-t'^XL L : ^y>^' 

£*r*AJj<nM$i L : 21p RGB 

AVP> h P-JU L : TV 
YmP> hP-il/ L : TV 
VDPUv7? - 9(7) if v h 4(7) 
VDPl^v7? - 9(7)t:">y h 5(7)^^ 



ON 
OFF 



h) 

h) 

(7<f h) 
( U-K) 
h) 

(7-r h) 
h) 

(7-f h) 



F8H-FBH 
FCH ~ FFH 



U+f-7 
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A.7 fl-HJy5/' A-Kgx7ftg| 

jS5 8B7*T-|±#- h 'J v z? ROM W{ci|5ld62> V 7 ^xTOMS^USLiLfe^, 



List A.l MSX ROM Cartridge Header to start by H.STKE 
(this program must link List 5.15) 



Swi ten 
SNSDEL EQU 1 
BIOS 

SNSMAT EQU 1 4 1 H 

System work area 
STKE EQU 0FEDAH 
External symbol 



INIT: 



EXTRN 
EXTRN 

Header 

ASEG 

ORG 

DB 

DW 

DW 

DW 

DW 

DW 

DW 

DW 



START 
GTSL 1 @ 



4000H 

41H, 42H 

INIT 

0 

0 

0 

0 

0 

0 



;Sense DEL key not to start 



:Sense key in real time 



;Hook for auto start 



;Address to start 
;Get my slot address 



;No STATEMENT 

;no device 
;no text 



INIT : set H.STKE and return 



IF 
LD 

CALL 
BIT 
RET 
ENDIF 



SNSDEL 
A, 8 

SNSMAT 
3. A 

Z 



;Read 8th row 
;Read key 
;DEL key 

;Return if DEL pressed 
: IF SNSDEL 
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LD 


HL, H.STKE 


;Hook for auto start 


i n 


A flC7U 

t\ . cj r / n 


;"RST 30H" instruction 


n i 




» r Or Idle 5dl C 


LD 


(HL), A 




CALL 


GTSL1@ 


; [A] = my slot address 


INC 


HL 




LD 


(HL), A 




LD 


DE, START 


;Set start address 


INC 


HL 




LD 


(HL). E 




INC 


HL 




LD 


(HL), D 




EI 






RET 












END 





List A. 2 MSX ROM Cartridge Header to get work area from HI MEM 





.SFCOND 






. XALL 






.RADIX 


10 




Swi tch 




SNSDEL 


EQU 


1 




Cons tan t 


MYWORK 


EQU 


1024 




BIOS 




RSLREG 


EQU 


138H 


SNSMAT 


EQU 


1 4 1 H 


CALBAS 


EQU 


159H 




Sys tern 


work area 


MEMS I Z 


EQU 


0F672H 


VARTAB 


EQU 


0F6C2H 


STKTOP 


EQU 


0F674H 


TEMP 


EQU 


0F6A7H 


MAXFIL 


EQU 


0F85FH 


FILTAB 


EQU 


0F860H 


NULBUF 


EQU 


0F862H 


BOTTOM 


EQU 


0FC48H 


H I MEM 


EQU 


0FC4AH 


EXPTBL 


EQU 


0FCC1H 


SLTWRK 


EQU 


0FD09H 


H.CLEA 


EQU 


0FED0H 




MACROS 




COMPAR 


MACRO 






RST 


20H 




EN DM 





'.Sense DEL key not to start 



;Length of my work area to request 



;Get primary slot register 
;Sense key in real time 
;Call BASIC interpreter 



;To save text pointer 



;Hook to get work area 
; Compares HL with DE 
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BIOS MACRO ADDRESS 
CALL ADDRESS 
EN DM 



; W i 1 1 be change for DOS version 



INIT: 



START: 



CLHOOK: 



Header 

CSEG 
ASEG 
ORG 

DB 

DW 

DW 

DW 

DW 

DW 

DW 

DW 



4000H 
41H, 42H 
INIT 
0 

0 
0 
0 
0 



;No statement 
;no device 
;no text 



INIT : set H.CLEA and return 



IF 
LD 

CALL 
BIT 
RET 
ENDIF 

LD 
LD 
DI 
LD 

CALL 

INC 

LD 

INC 

LD 

INC 

LD 

EI 

RET 



SNSDEL 
A, 8 

SNSMAT 
3, A 
Z 



HL, H.CLEA 
A, 0F7H 

(HL), A 

GT.SLli 

HL 

(HL), A 
DE, START 
HL 

(HL), E 
HL 

(HL), D 



Cal led by H.CLEA 
Set work area 



;Read 8th row 
;Read key 
; DEL key 

;Return if DEL pressed 
; IF SNSDEL 

;Hook to get work area 
;"RST 30H" instruction 
;For fale safe 

; CA] = my slot address 
;Set start address 



LD 


(TEMP) , HL 


;Save [HL] 


DI 




; For f a i 1 safe 


LD 


B,5 




LD 


HL, H.CLEA 




LD 


A,0C9H 


; RET instruction 


LD 


(HL) , A 


;Clear H.CLEA 


INC 


HL 




DJNZ 


CLHOOK 




EI 






LD 


HL , MYWORK 


; How many memory to request 


CALL 


WORKH@ 


; Change HI MEM 


[ HL J i 


| (HI MEM) = start 


address of my work area 


CHL1 = 


■ 0 if out of memory 
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CALL DEFILE ;Move stack and FCB 

Note that DEFILE changes stack pointer 



LD 
JP 



IX,7D20H 
CALBAS 



; Return address 
;Go to BASIC. 



Note that H.CLEA will be called again. 
Make sure that H.CLEA is cleared by 'RET'. 



BOTTOM became greater than 0DFFFH, there is 
no RAM left to be allocated. 



NO ROOM : 



LD 

CALL 
JR 

END I F 
IF 

WORKH 

Ent ry 
Return 

Mod i f y 
Note 



LIMHIM EQU 



WORKUP: 



PUSH 
PUSH 
PUSH 

EX 

LD 

XOR 

SBC 

JR 

EX 

LD 

XOR 

SBC 

JR 

EX 

CALL 

LD 

JR 

END IF 



HL,0 

WSLW1® 

WORKBEND 

USEWORKH 



;Clear slot work 

'.Return 0 in [HL] 

;IF USEWORKB OR USEWORKH 



allocate work area from HIMEM 
(my slot work) <- (new HIMEM) 
HL required memory size 

HL start address of my work erea = new HIMEM 

0 if can not allocate 

None 

This routine shoud be called by H.STKE not by INIT. 



0C400H 



;Lower limit of HIMEM for fale safe 



PUBLIC WORKH® 



DE 
BC 
AF 

DE , HL 

HL, (HIMEM) 

A 

HL, DE 

C, NOROOM 

DE, HL 

HL, LIMHIM 

A 

HL, DE 

NC. NOROOM 

DE, HL 

WSLW1@ 

(HIMEM) , HL 

WORKBEND 



; CDE] = Size 

;Get current RAM top 

;Clear carry 

; CHL] = new HIMEM 

; HI MEM < 0 

; [DE] = new HIMEM 

; Lower limit of HI MEM 

;Clear carry 

; H I MEM < LIMHIM 
; [HL] = new HIMEM 
;Save HIMEM to slot work 
'.Update HIMEM 

; IF USEWORKH 



DEFILE : re-build file structure 

Original program is in I NIT. MAC 

Changed to set workerea at H.CLEA 

MAXFIL = 1 

String space = 200 

by nao-i on 3. Feb. , 1986 



Entry 



( H I MEM ) 
(STKTOP) 
( MEMS I Z ) 
( VARTAB) 
[A] 



New HIMEM 

To know string space if not STR200 
To know string space if not STR200 
To check free space if CHKOME 
New MAXFIL if not FILMAX1 



395 



APPENDIX 



NUMLEV 
FILLEN 
FL.BUF 



MAXFILI 

STR200 

CHKOME 



DEFILE: 



DEFIL1 : 



Return 


(MAXFIL) 






(FILTAB) 






( MEMS I Z ) 






(STKTOP) 






(NULBUF) 




Modify 


AF, BC, DE, HL, 


SP 


Note 


This routine changes stack pointer. 


Constant 




EQU 


60 




EQU 


265 




EQU 


9 




Swi tch 






EQU 


1 


;maxfile = i 


EQU 


1 


;String space is 200 Byte 


EQU 


0 


;Check "Out of memory" 


IF 


CHKOME 




EXTRN 


OMERR 


:Entry of "Out of memory" 


END IF 






IFE 


MAXFIL1 




PUSH 


AF 


;Save new MAXFIL 


END IF 




; IFE MAXFILI 


LD 


HL, (HI MEM) 




IF 


MAXFIL1 




LD 


DE.65536-FILLEN*2-4 


ADD 


HL , DE 




ELSE 






LD 


DE,65536-FILLEN- 


■2 


ADD 


HL.DE 


; [HL] = (HIMEM) - FILLEN - 


DEC 


A 




JP 


P.DEFILl 




END IF 




; IF MAXFILI 


EX 


DE , HL 


; DE : =F I LTAB 


IF 


STR200 


;String space is fixed 


LD 


HL,200 




ELSE 






LD 


BC, (STKTOP) 


;Get current string space i 


LD 


HL. (MEMSIZ) 




XOR 


A 


;Clear carry 


SBC 


HL , BC 


;[HL] = (MEMSIZ) - (STKTOP) 


END I F 




; IF STR200 


IFE 


MAXFIL1 




POP 


AF 


'.Restore new MAXFIL 


END IF 




; IFE MAXFILI 


PUSH 


HL 


;Save current string space 


IFE 


MAXFILI 




PUSH 


AF 


;Save new MAXFIL 


END IF 




; IFE MAXFILI 


IF 


CHKOME 




LD 


BC,2*NUMLEV+20 




ADD 


HL , BC 




LD 


B,H 




LD 


C,L 




LD 


HL, ( VARTAB) 


;Get end of program 


ADD 


HL ♦ BC 
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DSKFLL: 



COMPAR 




JP 


NCOMERR 


END I F 




IF 


MAXF I L 1 


LD 


A, 1 


ELSE 




POP 


AF 


END IF 




LD 


(MAXFIL) , A 


LD 


L , E 


LD 


H , D 


LD 


(FILTAB) ,HL 


DEC 


HL 


DEC 


HL 


LD 


( MEMS I Z ) , HL 


POP 


BC 


XOR 


A 


SBC 


HL, BC 


LD 


( STKTOP ) , HL 


DEC 


HL 


DEC- 


HL 


POP 


BC 


LD 


SP.HL 


PUSH 


BC 


1 r 


MA YF T I 1 


LD 


A, 1 


LD 


HL, 4 


ELSE 




LD 


A, (MAXFIL) 


LD 


L , A 


INC 


L 


LD 


H,0 


ADD 


HL , HL 


END IF 




ADD 


HL , DE 


EX 


DE , HL 


PUSH 


DE 


LD 


BCFILLEN 


LD 


(HL) ,E 


I NC 


HL 


LD 


(HL) ,D 


INC 


HL 


EX 


DE , HL 


LD 


(HL) ,0 


ADD 


HL , BC 


EX 


DE , HL 


DEC 


A 


JP 


P, DSKFLL 


POP 


HL 


LD 


BCFL.BUF 


ADD 


HL , BC 


LD 


( NULBUF ) , HL 


RET 




END 





: Enough breathing room? 
;No 

; IF CHKOME 

;Make sure MAXFIL = 1 

;Restore new MAXFIL 
; IF MAXFIL1 



ICHLD = [DE] = (HIMEM) - FILLEN - 2 
;Pointer to first FCB 



CHL] 



(HIMEM) - FILLEN 



{Restore current string space 
;Clear carry 

;[HL] = (HIMEM) - FILLEN - 4 - <string size> 



;Get return address 
;Set new temporary stack 



; [A] = MAXFIL 

; [HL] = MAXFIL * 2 + 2 



; [HL] = (MAXFIL) * 2 + 2 
; IF MAXFIL1 

;Add FILTAB to get start of FCB's 
;DE=Address of first FCB 
; Address of first FCB (#0) 



:Make it look closed 

; Restore address of first FCB 
;Get address of buffer for file #0 
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£ ft 


i/o- : 






l/0 : 


1 




CS1 


0 


2 


CS2 


0 


3 


CS12 


0 


4 


SLTSL 


0 


5 






6 


RFSH 


0 


7 


WAIT * 2 


1 


8 


INT *2 


1 


9 


Ml 


0 


10 


BUSDIR 


1 


11 


IORQ 


0 


12 


MERQ 


0 


13 


WR 


0 


14 


RD 


0 


15 


RESET 


0 


16 






17 


A9 


0 


18 


A15 


0 


19 


All 


0 


20 


A10 


0 


21 


A7 


0 


22 


A6 


0 


23 


A12 


0 


24 


A8 


0 


25 


A14 


0 


26 


A13 


0 


27 


Al 


0 


28 


AO 


o 


29 


A3 


0 


30 


A2 


0 


31 


A5 


0 


32 


A4 


0 


33 


Dl 


I/O 


34 


DO 


I/O 


35 


D3 


I/O 


36 


D2 


I/O 


37 


D5 


I/O 


38 


D4 


I/O 


39 


D7 


I/O 


40 


D6 


I/O 


41 


GND 




42 


CLOCK 


0 


43 


GND 




44 


SW1 




45 


+ 5V 




46 


SW2 




47 


+ 5V 




48 


+ 12V 




49 


SUNDIN 


1 


50 


-12V 




49 










1 



50 



innnnnnnnnnnnnnnn nnnnnnr 
Jl — ILJLJLJLJLJLJLJLJ LJLJLJ I I LJ I I I I I ILJLJLJ 
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TW 
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RD 
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RFSH 

SLTSL 

CS 

WAIT 



f 



C 



V 



r 



v 



V 



r 



v 



v 
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T4 



V 



X 
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V 
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V 
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Tl 



T2 



TW 



T3 



CPU clock / 
Slot clock 
A 0 ~Ai5 
MREQ 
RD 

D 0 ~D 7 
Ml 
RFSH 
SLTSL 
CS 



T4 



-—21 

-c 



f 



— 



"V. 



< 



J~ 



I 



x 



7^ 

-—185 

/" 

mir 

> 

-^2( 

y 



s 
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CPU clock 

Slot clock 

A 0 ~A 15 

MREQ 

SLTSL 

CS 

WAIT 

WR 

D 0 ~D 7 
RD 

D 0 ~D 7 

CPU clock , 

Slot clock 

Ao~A 15 

MREQ 

SLTSL 

CS 

WR 

D 0 ~D 7 
RD 

D 0 ~D 7 



Tl 



T2 



T3 



y 



v 



V 



V 



< 



V 



y 



A 



< 



v 



\ 



y 



Tl 



T2 



T3 



< 



y 



v 



V 



< 



V 



y 



v 



/ — \ 



y 



/ 
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Tl 



T2 



TW 



T3 



CPU clock 
Slot clock \J~ 
A 0 ~A 15 
IOREQ 
WAIT 



WR 

D 0 ~D 7 



RD 

D 0 ~D 7 
BUSDIR 



s 



V 



\ 



< 



> 



V 



J~ 



M 

► 210 



> 



< 



> 



Tl 



CPU clock / 
Slot clock 
A 0 ~A 15 
IOREQ 

WR 

D 0 ~D 7 
RD 

D 0 ~D 7 
BUSDIR 



T2 



y 



TW 



T3 



< 



< 



v 



-c 



f 



> 
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A. 7 *j-HJy^ yx-K^xT 7 



MREQ- 
RD- 
SLTSL- 
FFFF- 



MREQ - 
WR- 
SLTSL - 
FFFF- 



DATA BUS- 



7^ 




74LS 
273 



CLK 



CLR 



RESET 



74LS 
153 



1Y 
2Y 



O 1G 
O 2G 



777" 



A, 4 A, 



74LS 
139 

A YO 
B YT 
Y2 

G Y3 



FFFF 



-RFSH 
MREQ 



SLTSLO 




RESET 
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4 ^ 
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> 










r 


> 


00 
CO 








































) 


I CO 

/' " 






46 


un 
6 
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66.04±0.25 




±0.13 






t 


\ 










< 


> 

























70.10 + 0.38 



o 

+l 



84.71+0.38 
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1.5 



50 48 



49 47 



2.54 



60.95 
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=1- K 


=1- K 

(16it) 
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0 
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| CTRL 


+0 


i 
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[ CTRL 


+ 0 


2 
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[ CTRL 


+(D 


3 


0 3 H 






| CTRL 


+0 


4 


04H 






| CTRL 


+0 


5 


0 5 H 






[ CTRL 


+0 


6 


06H 






| CTRL 


+0 


7 


0 7 H 
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| CTRL 


+® 


8 


08H 




[ CTRL 




9 


0 9 H 






[ CTRL 


+ 0£/;(i(TAB| 


10 


0 AH 






| CTRL 


+0 


11 


0 B H 




( CTRL 


+ [K}Ztztt\ HOME] 


12 


OCH 




[ CTRL 


+(T)itcii|CLs] 


13 


ODH 
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14 
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| CTRL 
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15 


0 FH 






[ CTRL 
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16 
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| CTRL 


+ 0 


17 
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[ CTRL 


+ S) 


18 
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| CTRL 




19 
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| CTRL 
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20 


1 4H 






| CTRL 


1 + 0 


21 


1 5 H 






( CTRL 


1 + 0 


22 


1 6 H 






[ CTRL 


1 + 0 


23 
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24 


1 8H 
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} + \x\£tzl$\ SELECT] 


25 
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26 
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[ CTRL 


J + 0 


27 
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28 


1 C H 
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29 
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30 
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31 
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127 


7 FH 








1 DEL 1 
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a-K 


a-K 




1? 
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a-K 


-v 


a-K 


a-K 




a— K 


□ - K 
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? 
9 


(10*) 
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9 
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0 
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32 
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64 


40H 


@ 


96 
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1 
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33 
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l 


65 
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A 


97 
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a 


2 
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34 
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c c. n 




DO 
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o 
□ 


98 
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b 


3 
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35 
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# 


67 
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c 


99 
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c 


4 
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$ 
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D 
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d 
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% 
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e 
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38 


2 6 H 


& 


70 


46H 


F 


102 


6 6 H 


f 


7 


0 7 H 






39 


2 7 H 




71 


4 7 H 


G 


103 


6 7 H 


g 


8 


0 8 H 






40 


2 8 H 


( 


72 


4 8 H 


H 


104 


68H 


h 


9 


0 9 H 






41 


2 9 H 


) 


73 


4 9 H 


1 


105 


69H 


i 
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AUTOEXEC. BAS 98 
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B 

BASE( BASIC) 54 

BASICalg 24 

BASIC =7 > K 106 

BASICr^-X \>~7t4)V 277 

BASIC7°o /?Ax "J T- 67 

BASICS - K 24 

BCD(2iHbl0ii8?) 356 

BDOS 14,25,96,131 

BEEP 265 

BEEP^ 61 

BIOS 14,25,83 

BIOS— H 343 

BLOAD( BASIC) 51,56 

BSAVE( BASIC) 52,56 

C 

CALL MEMINK BASIC) 63 

CALL MFILES( BASIC) 63 

CALL MKILL( BASIC) 63 

CALL MNAME( BASIC) 63 

CALL SYSTEM 106 

CALLifr^ 329 

CIRCLE( BASIC) 54 

CLOCK-IC 307,314 

CLOCKS rj > \, 309 

CMD 75 

COLOR( BASIC) 51 

COLOR SPRITE( BASIC) 59 

COLOR SPRITES (BASIC) 58 

COLOR = NEW( BASIC) 52 

COLOR = RESTORE( BASIC) 52 

COMMAND.COM 95,96 

COPY( BASIC) 56 

COPY SCREEN( BASIC) 60 

COPY ^ > K 106 

COPYffr^ 362 

CP/M 14,24,94 

CPU— VRAM^iife^ 218 

CPU— VRAM nreSfe^l 232 

C^m 24 

C=? > =7 14 

D 

DAC 357 
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DATE 3 > K 108 

DEL=?-^> K HO 

DEVICE( \ U 7^7/) 330 

DIRn-^> K HI 

DISK-BASIC 25 

H8 

DOS-e- K 24 

DPB 120 

E 

EVEN 199 

F 

FAT 120,122 

FCB 118,125,143,146 

FORMATn-^> K HI 

FORTH 14 

G 

GET DATE( BASIC) 60 

GET TIME( BASIC) 60 

GRAPHICS- K 179 

GRAPHIC2^e— K 181 

GRAPHIC3^- K 181 

GRAPHIC4^r— K 185 

GRAPHIC5^e- K 188 

GRAPHIC6^- K 191 

GRAPHIC7^- K 193 

H 

HMMC 218 

HMMM 226 

HMMV 229 

H.STKE 97 

I 

IDC* — h 'J v ^ •/ r) 328 

ID'M h 85 

INIT( ii- \ 'J y it^v.r) 328 

INIT^ — -f"> 84,87,97 

I/Ov v7 B 390 

IPL 75 

J 

JK0fc3?3— K 54 

JISBB9IJ 19 

nsnmm 283 

L 

LINE 245 

LINE( BASIC) 53 

LMCM 235 

LMMC 232 

LMMM 239 

LMMV 242 

LOCATE( BASIC) 53 
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LOGO 14 

M 

MAIN- ROM { / 4 >u J*) 17,21 

Math-Pack(-^X^°y 9 ) 356 

MODE =7 K 112 

MODEU i? x ^(CLOCK-IC) -308 

MS-DOS 24,93 

MSX 13 

MSX-BASIC 17 

MSX BASIC verl.O 49 

MSX BASIC ver2.0 49 

MSX-DOS 14,24,93 

MSXDOS.SYS 95,96 

MSX- VIDEO 17,157 

MSX1>-XTA13|J£ 16 

MSXltfcfc 15 

MSX2x Xf AM 16 

MSX2{±$I 15 

MULTI COLORS- K 175 

o 

ODD 199 

P 

PAD( BASIC) 64 

PAINT( BASIC) 54 

PAUSE ^-v>> K 112 

POINT 255 

PSET 253 

PSG 265 

PSGU- i> • X 9 266 

PUT KANJK BASIC) 54 

PUT SPRITE( BASIC) 58 

R 

RAM (7A) 17 

RAMf U X 9 19,29,63 

RAM^M 17 

REM^v> K 113 

REN^-e> K 113 

RESETu i> X ^(CLOCK-IC) 310 

RGB-^/u-f- ? ^ 9 9 59 

ROM(oa) 17 

ROM-BIOS 95,97 

RS-232C 14,84 

s 

SCREEN( BASIC) 49 

SET ADJUST( BASIC) 61 

SET BEEP( BASIC) 61 

SET DATE 312 

SET DATE( BASIC) 60 

SET PAGE( BASIC) 50 

SET PASSWORD( BASIC) 62 

SET PROMPT( BASIC) 62 

SET SCREEN( BASIC) 62 

SET TIME( BASIC) 60 

SET TITLE( BASIC) 61 



SET VIDEO( BASIC) 59 

SRCH 248 

STATEMENT ij - h 'J y^ 7 f) 329 

STOP*- 291 

SUB-ROM(^7da) 17,21 

T 

TESTu : J X 9 ( CLOCK-IC) 309 

TEXT(#- h 'J -/ : J^-vr) 331 

TEXTILE — K 168 

TEXT2^— K 171 

TIME 3 K 113 

TMS9918 17,157 

TPA 95 

TYPE=3-v>> K 114 

U 

USRMSf 73 

V 

VALTYP 75,357 

VDP( BASIC) 55 

VDP( b'T'^T'^ xrv^ro^'/t) 17,49 

VDP=?-^> K 215 

VDPU 157 

VERIFY =7-^> K 114 

VPEEK( BASIC) 55 

VPOKE( BASIC) 55 

VRAM(h'f"t7A) 17,84,159 

VRAM—CPUgfrSfeiil 235 

VRAMT Kuxt£$£ 164 

VRAM-^ y "7° 382 

VRAM^r^iifeiS 226 

VRAMRHifrSteai 239 

VRAM^M 50,85 

VRAMtSt'Jo^L 242 

V9938 17 

W 

WIDTH( BASIC) 50 

Y 

YMMM 223 

YIMU K ••/ VWV&x. 198 

Ym^fa<nvRAMr$mm&& 223 

1DD 94 

*2I* WW 311 

lh' y b*W> Kije— h 273 

2DD 94 

MW1M- 311 

2ffiMt£KM*F 49 

'i&M v mk 357 

50^Sfi?iJ 19,283 

T 

~T 9 t 4 -T^-i> 50,54 

TX^f-t- K 107 
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Ty-A 61,307,309,310 

3 - K 0 200 

fe=7— K^"^--f- 248 

&zj — K*>fft*ffiL 255 

j > 9 — X o y h 3 — ;u 321 

^ > ;?-t^ 3 t;uMSX 85 

4 > ? — -7 x. <i X 24 

>f X 49,199 

7* —1*7.9— Y 87 

fi[^^^7> 9 312 

iX^-yy-^y X 86,410 

jl^ — zj— K 88 

a — 7° 269 

i>-<a— -7°l§^ 270 

> -< o — -7°; * 9 — > 270 

* — T4 * • J > 9— -7 x.4 X 24 

*— Y >f > 9 'J / > Y 162 

* — h X* — h 87 

7f- h 7,9— h 7°n 117 

K 96,100,117 

4MBIOS 84 

t£5gRAM 159 

fe^ROM 17 

29 

«Xf- h 7 > Y 329 

»d * h 317 

»xu. y h M^ffrfclllfr 402 

i£3gxn . y hil^u 319 

WMT'Oi X 330 

y h • >f > ? — 7 -t X 24,275 

>y h 7 7 >f ;i/ 29 

77-fe-y h -7 *—^-v \ 277 

WA%rr—9 56 

^-y^x^/f 53 

7 P 392 

*-MJ 7 i?-tm 404 

f] — Y 'J y^V7 h 328 

77- HJ -y i^-y r 328 
iSffi^S^ 198 

BSffi^^tfO^ifc 261 

MM^t— V 168 
il y — '<X 59,60 

* =7— y h 51 

^7-^°y -y M*#T — 7*;u 52 

f] u > Y "To y ? 130 

f 1/3 - K 130 

Wk^P 14 

\%^LZ2— V 54 

lfflS^(VDPl/yX;) 162 

^ — x ^ > 283 

* — BB#] 283 
^r — ;K— K • 4 >?—7x.4 X 283 

* — tK— K/<7?7 286 



gglfcXO -y h 317 

h 'J ?X 283,286 

3f.^X?>^ - K 408 

Sfe#fe 54 

^T#-^ 70 

9 7 X ? 119 

f77 4 y 9WU 29 

9' 7-7 4 v 9^ — K 409 

^ o . y ?^°;ux 310 

M&fc&=>-^> K 218 

K 30 

zj > y — ;u 136 

> h n — 103 

— K 407 

=7 > h o — x ? 157,161 

§»J3- K 72 

^ — ^r>~> *>)VT 9 *i7. 130 

mm 356 

^xt )v 95,96,131 

yXfAft 30 

yXTi,7-^xij T 367 

mm 356 

51 

P 3 4 XT y ? F 297 

£ 3 _ h , y r 277 

m&faU 356 

x^'J-y^- K 49 

X 9 a— )V 200 

7,9 -y 9^ ] ) T 68 

7.9 y 9*° 4 > 9 83 

Xf-^XkyX; 158, 163 

XT — h / > Y 30 

7,—'<—4 > &:—x 59 

X77^ h 57,203 

7,-7° 7 4 Y %L7Ts<nm± 261 

xr^ h V 1 57,204 

X-7°x^ h K 2 57,208 

xo -y h 317 

X a y h 3 — ;u 321 

^9 9 119 

HtJ^fe 51 

IZi^mtLWm ») 201 
V — X-^— 56 

F 61 

^ -^#J 0 81 

9 y-f-^° y K 64,302 

9 7*3 — K 294 

jPifcXtt 58 

356 

+ K 71 

S^^JfiSiS^ 1 ) o^'L 229 

10fttt£(VEtPV3>X*') 161 
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W.^<^Vm\M 245 

f"y X 9*.=? — 105 

T'^X-TU^ 7x>fX 24 

X7°l/ >f i? 50 

l< ? h } ) 120,123 

T ^X h 71 

T ^ X h 29 

T" X T 4 * — > g > x 56 

f/>M X 7 r >f )V 102 

x£ 102 

T'7 * ;u h Y =7 4 7' 99 

te^fSi*(VDP3-^> K) 218 

te3l7cfS*ft(VDP=i-^> K) 218 

*c7)tffll® 253 

T >7V- h 103 

K7^ 7 29 

F77^ ;t< — ;u 64,302 

h->m%L& 266 

■r 

|*Jg|5=j-^> K 96, 100,105 

ntmm 59 

y a xnwm. 268 

51 

356 

>*A -f- 'J -t— K 107 

jmmjh 59 

mm^m. 68 

BASICS > 9 — 7° 'J 9 65 

p 3 > 85 

7— K 62 

/< y f-i7-^> K 96,100,115 

'< y -^^L^ H2 

^'vf7 T 4 fl* 115 

^•yf^ft 116 

✓ < . y -f g /< >y ? r -/ 307 

'< vt >j ?r y-rcLOCK-ic 18 

T 'J '< y 7 T -y 7 • / *i 'J 61,307 

^"F^ 301 

>.*J* v h 163 

*#* • / h *# 51 

a*V y h U x X ? 159 

/N-l^ .y J* . w y'X^M^^yX^ 163 

^'>^y'X^ •••• 164 

Vftffl Aft 77 4 > 9 — 7 x >f X 24,275,297 

73,118 

t° ?-fe;u-»M X 57 

t'7M^~ 294 

f -y h 7' P y 9 • h 7>X7t 362 

trntSJ =3 > K 218 

f^^-^-tjU ') 198 

"7 r 4 119 

?7^;P3> h ^ — ;v7o •/ ?(FCB) 69 

7 r 4 ^X< 7 7 101 



7 T ^ — 7°> 128 

7 r <f ? o — X 128 

77>f ^^(7 T ^^X^ y ?) 29 

-7 T > 3 > 30,132 

-7 r > 9> b — 291 

7^—7 y h in 

7 * > h 168 

356 

7 y ? 75,81,84,336,367 

Mto4*k&mm 356 

7'- h -fe y 7 ^ 97, 120 

7 IJ -jr. ij T 68 

7°'J > ? 29 

-7°>) >9 - J >9 — -7±J 7. 24,293 

7°o> -7° h 62,99 

^— x 318 

**s y r 277 

2?«fc$KJ# 58 

tf-u- h 275 

•WX 14,64,302 

■^^BHW* 69 

^ >l§7 T >f ;u 278 

5 * U > X' 269 

^'J 17 

v-f- 61 

^'jV77 21 

-X^mUM 69 

JL—*f—jL ij T 65,66 

71 

7 4 h ^> 14,64,302 

7>fA7^X 130 

7 > /A7a v 9T 9 -fe X 128 

'J > ? > ^ 70 

o >? 77 /u^-^u — ^ a > 53,57,216 

v—~??r-lj-j-$t& 19,283 

o > X'-^ y ^ 277 

mm-^9 9 119,143 

ifem&m^-^> K 218 

7 

7^;u K77-K 101 

7— 9 ^ 'J T 83,367 
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